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APPENDIX  C 


R^ulatory  Discussion 


Applicable  or  Relevant  and  Appropriate  Requirements  (ARARs) 


1.0 


APPLICABLE  OR  RELEVANT  AND  APPROPRIATE  REQUIREMENTS 
(ARARs) 


In  1 980,  Congress  enacted  the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  (CERCLA),  42  U.S.C.  Section  9601  et  seq.,  establishing  the 
Superfund  program  to  address  remediation  of  NPL  sites.  The  regulations  adopted  by  the  U.S. 
Environmental  Protection  Agency  (USEPA)  that  implement  this  program  are  found  in  40 
Code  of  Federal  Regulations  (CFR)  Part  300,  also  known  as  the  National  Contingency  Plan 
(NCP).  CERCLA  was  amended  by  the  Superfund  Amendments  and  Reauthorization  Act 
(SARA)  of  1986  which  mandated  that  the  level  or  standard  of  control  specified  in  a  remedial 
action  at  NPL  sites  for  the  site-specific  pollutants  be  "at  least  that  of  any  applicable  or 
relevant  and  appropriate  (ARAR)  standard,  requirement,  criteria,  or  limitation  under  any 
federal  environmental  law,  or  any  more  stringent  standard,  requirement,  criteria,  or  limitation 
promulgated  pursuant  to  a  state  environmental  statute."  SARA  also  established  that  the 
requirements  of  the  NCP  apply  to  federal  facilities,  including  their  implementation  of  the 
Installation  Restoration  Program  (IRP)  at  each  facility. 

CERCLA,  as  amended  by  SARA,  requires  that  federal  facility  remedial  actions 
(for  NPL  as  well  as  IRP  sites)  comply  with  requirements  or  standards  under  federal  and  state 
environmental  laws.  Therefore,  ARARs  are  pertinent  to  Galena  and  Campion.  The  1990 
NCP  incorporates  the  new  statutory  requirement  that  actions  at  any  remedial  sites  at  this 
facility  must  comply  not  only  with  ARARs  under  federal  laws,  but  also  with  promulgated 
standards,  requirements,  criteria,  or  limitations  imder  state  environmental  or  facility  siting 
laws  that  are  more  stringent  than  corresponding  federal  standards.  "Promulgated"  state 
requirements  are  those  laws  or  regulations  that  are  of  general  applicability  and  are  legally 
enforceable.  In  terms  of  state  ARARs,  only  those  promulgated  standards  that  are  (1) 
identified  by  the  state  in  a  timely  manner;  and  (2)  more  stringent  than  federal  requirements 
may  be  ARARs. 

The  terms  "applicable"  and  "relevant  and  appropriate"  are  defined  as  follows: 
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"Applicable"  requirements,  as  defined  at  40  CFR  Section  300.4,  are  cleanup 
standards,  standards  of  control,  and  other  substantive  environmental  protection 
requirements,  criteria,  or  limitations  promulgated  imder  federal  environmental 
or  state  environmental  or  facility  siting  law  that  specifically  address  a 
hazardous  substance,  pollutant,  contaminant,  remedial  action,  location,  or  other 
circumstance  found  at  a  CERCLA  site.  Applicable  requirements  are  those  that 
would  be  legally  applicable  if  the  remedial  action  had  not  been  taken  under 
CERCLA;  the  concept  requires  that  all  jurisdictional  prerequisites  and  criteria 
of  the  particular  statute  have  been  met. 

"Relevant  and  appropriate"  requirements,  as  defined  in  40  CFR  Section 
300.4,  are  cleanup  standards,  standards  of  control,  and  other  substantive 
environmental  protection  requirements,  criteria,  or  limitations  promulgated 
under  federal  environmental  or  state  environmental  or  facility  siting  law  that, 
while  not  applicable  (as  defined  above),  address  problems  or  situations 
sufficiently  similar  to  those  encountered  at  a  CERCLA  site  that  their  use  is 
well-suited  to  the  particular  site. 


The  preliminary  ARARs  described  herein  were  identified  in  accordance  with 
CERCLA  Compliance  with  Other  Laws  Manual  (USEPA/540/G-89/006  and  USEPAy540/G- 
89/009)  and  Guidance  for  Conducting  Remedial  Investigations  Under  CERCLA,  Interim  Final 
(USEPA/540/G-89/004).  These  ARARs  will  be  reassessed  in  the  future,  and  expanded  or 
refined  as  needed.  Ultimately,  the  preferred  remedial  action  alternative  will  be  assessed 
against  the  CERCLA  cleanup  criteria,  including  attainment  of,  or  compliance  with,  ARARs. 
This  preliminary  ARAR  identification  is  divided  into  three  categories  of  ARARs:  1)  ambient 
or  "chemical-specific"  requirements;  2)  locational  standards;  and  3)  performance,  design,  or 
other  "action-specific"  requirements. 
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1.1 


To  Be  Considered 


Criteria,  advisories  or  guidance  documents  that  do  not  meet  the  definition  of 
ARARs  but  may  assist  in  determining  what  is  necessary  to  be  protective  or  otherwise  useful 
in  developing  Superfund  remedies  are  described  as  information  "to-be-considered"  (TBC). 
Three  general  categories  of  TBC  information  are:  (1)  health  effects  information  with  a  high 
degree  of  credibility,  i.e.,  reference  doses;  (2)  technical  information  on  how  to  perform  or 
evaluate  site  investigations  or  response  actions;  and  (3)  policy,  i.e.,  USEPA’s  groundwater 
policy.  The  1990  amendments  to  the  NCP  emphasize  that  TBC  information  is  to  be  used  on 
an  "as  appropriate"  basis  and  is  intended  to  complement  the  use  of  ARARs,  not  be  in 
competition  with  ARARs. 


f 
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2.0 


CHEMICAL-SPECIFIC  ARARs 


Chemical-specific  ARARs  are  typically  health-based  or  risk-based  numerical 
values  or  methodologies  which,  when  applied  to  site-specific  conditions,  result  in  the 
establishment  of  numerical  values.  These  values  establish  the  acceptable  amount  or 
concentration  of  a  chemical  that  may  be  found  in,  or  discharged  to,  the  environment  (soil, 
groundwater,  surface  water,  or  air)  as  a  result  of  the  remedial  action.  Potential  federal  and 
state  chemical-specific  ARARs  for  Galena  Airport  and  Campion  Air  Force  Station  are  sum¬ 
marized  in  the  following  subsections. 

2.1  Federal  Groundwater  Protection  Standards 


Citations: 

40  CFR  Part  264 

Discussion: 

The  Resource  Conservation  and  Recovery  Act  (RCRA)  sets  forth  the  maximum 
concentrations  for  constituents  for  groundwater  protection  in  40  CFR  Part  264,  Subpart  F. 
Table  2-1  lists  these  maximum  concentrations  which  are  relevant  and  appropriate. 
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Table  2-1 


RCRA  Subpart  F  Maximum  Concentration  of  Constituents  for 

Groundwater  Protection 


Maximum 
Concentration 
.  (mg/C) 

Arsenic 

0.05 

Barium 

1.0 

Cadmium 

0.01 

Chromium 

0.05 

Lead 

0.05 

Mercury 

0.002 

Selenium 

0.01 

Silver 

0.05 

Endrin  ( 1 ,2,3 ,4, 1 0, 1 0, 1 0-hexachloro- 1  jT-epoxy- 1 ,4,4a,5,6,7,8,9a-octahydro- 1 ,  4-endo, 
endo-5,8-dimethano  naphthalene 

0.0002 

Lindane  (1,2,3,4,5,6-hexachlorocyclohexane,  gamma  isomer 

0.004 

Methoxychlor  (l,l,l-Trichloro-2,2-bis  (p-methoxyphenylethane) 

0.1 

Toxaphene  (CjoHioClg,  Technical  chlorinated  camphene,  67-69  percent  chlorine) 

0.005 

2,4-D  (2,4-Dichlorophenoxyacetic  acid) 

0.1 

2,4,5-TP  Silvex  (2,4,5-Trichlorophenoxypropionic  acid) 

0.01 

2.2 


Drinking  Water  Standards 


Citations: 


40  CFR  Part  141 
18  AAC  Chapter  80 


Discussion: 

The  National  Primary  Drinking  Water  Regulations  establish  Maximum 
Contaminant  Levels  (MCLs)  which  are  enforceable  standards  under  the  Safe  Drinking  Water 
Act  for  specific  contaminants  in  public  water  supplies.  Drinking  water  standards  are  relevant 
and  appropriate  for  establishing  cleanup  levels  for  groundwater  even  if  it  is  not  currently  a 
drinking  water  source.  Maximum  Contaminant  Level  Goals  (MCLGs)  are  non-enforceable 
goals  on  which  MCLs  are  based.  Groundwater  restoration  levels  are  based  on  MCLs  and 
MCLGs. 


Table  2-2  presents  a  side  by  side  comparison  of  the  published  federal  MCLs, 
State  of  Alaska  MCLs,  national  and  state  secondary  drinking  water  standards,  and  national 
MCLGs. 
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Table  2-2 


National  and  Alaska  State  Drinking  Water  Standards 


Contaminants 


Organics  * 


Benzene 


Benzo[a]pyrene 


Carbon  Tetrachloride 


Chloroform 


o-Dichlorobenzene 


p-Dichlorobenzene 


Dichloromethane 


Di(2-ethylhexyl)adipate 


Di(2-ethylhexyl)phthalate 


1,2-Dichloroethane 


1,1-Dichloroethene 


cis-1 ,2-Dichloroethene 


trans- 1 ,2-Dichloroethene 


1 ,2-Dichloropropane 


Ethylbenzene 


Hexachlorobenzene 


Hexachlorocyclopentadiene 


Monochlorobenzene 


Polychlorinated  Biphenyls 


Styrene 


2,3,7,8-TCDD  (Dioxin) 


Tetrachloroethylene 


Toluene 


1 ,2,4-Trichlorobenzene 


1,1,1  -Trichloroethane 


1 , 1 ,2 -Trichloroethane 


Trichloroethylene 


Vinyl  Chloride 


Xylenes  (total) 


Inorganics 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 
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Table  2-2 
(Continued) 


Contasttinanl^ 

NttfrattiiL 

Alnsltai 

ihrimar)' 

MCLs* 

(og/L) 

MCLs" 

(fisg/L) 

MCLGs' 

(»g/L) 

Cadmium 

0.005 

0.005 

- 

0.005 

Chloride 

- 

250 

- 

Chromium 

0.1 

0.1 

- 

0.1 

Copper 

1.3  " 

- 

1.0 

1.3 

Cyanide  (as  free  Cyanide) 

0.2  ^ 

0.2 

-- 

0.2  ^ 

Fluoride 

4.0 

4.0 

2.0 

4.0 

Iron 

- 

0.3 

- 

Lead 

.015  '■ 

0.05  j 

-- 

zero 

Manganese 

- 

0.05 

- 

Mercury 

0.002 

0.002 

- 

0.002 

Nickel 

0.1  ^ 

0.1 

-- 

0.1  ^ 

Nitrate  (as  Nitrogen) 

10 

10 

-- 

10 

Nitrite  (as  Nitrogen) 

1 

1 

-- 

1 

Total  Nitrate  and  Nitrite  (as 
Nitrogen) 

10 

10 

10 

Selenium 

0.05 

0.05 

- 

0.05 

Silver 

0.05  '■ 

- 

0.1 

-- 

Sodium 

250 

Sulfate 

- 

- 

250 

- 

TDS  (total  dissolved  solids) 

-- 

- 

500 

-- 

Thallium 

0.002  ’ 

0.002 

- 

0.0005  ’ 

Zinc 

- 

- 

5 

- 

Organic  Pesticides 

- 

>- 

- 

From  40  CFR,  Section  141.61  for  organics  and  Section  141.62  for  inorganics  (effective  30  July  1992,  unless  otherwise  noted). 

From  18  AAC  80.070,  Alaska  Register  118,  July  1991. 

From  40  CFR  Section  143.3  (effective  30  July  1992,  unless  otherwise  noted). 

From  40  CFR  Section  141.50  for  organics  and  Section  141.51  for  inorganics  (effective  30  July  1992,  unless  otherwise  noted). 

Effective  1  January  1993. 

Effective  17  January  1994. 

Effective  17  August  1992. 

From  40  CFR,  Section  141.11  for  inorganics  and  Section  141.12  for  organics  (effective  1  July  1991);  however,  the  lead  level  is  effective 
only  until  7  December  1992).  There  is  no  longer  an  MCL  for  lead  or  copper  (56  Federal  Register  26460,  June  7,  1991);  however,  there  is 
an  action  level  of  0.015  mg/L  for  lead  and  1.3  mg/L  for  copper. 

Applies  only  to  community  water  systems  which  serve  a  population  of  10,000  or  more  that  have  a  disinfectant  added  to  the  water. 

The  Alaska  Department  of  Environmental  Conservation  expects  to  amend  its  regulations  in  March  1993  to  reflect  the  federal  action  level 
for  lead  of  0.015  mg/L  and  1.3  mg/L  for  copper. 

MCL  or  MCLG  not  specified. 
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2.3 


Alaska  and  Federal  Water  Quality  Standards 


Citations: 

40  CFR  Part  131 
18  AAC  Chapter  70 
18  AAC  Chapter  80 

USEPA  Quality  Criteria  for  Water.  1991 


Discussion: 


A  water  quality  standard  defines  the  water  quality  goals  of  a  water  body  by 
designating  the  use  or  uses  to  be  made  of  the  water  and  by  setting  criteria  necessary  to  protect 
the  uses.  States  adopt  water  quality  standards  to  protect  public  health  or  welfare,  enhance  the 
quality  of  water  and  serve  the  purposes  of  the  Clean  Water  Act.  The  State  of  Alaska  Water 
Quality  Standards  (found  at  18  AAC  Chapter  70)  identify  desired  uses  for  water  in  the  state 
(i.e.,  recreational,  drinking  water)  and  establish  in-stream  criteria  for  organic  and  inorganic 
constituents  which  are  deemed  necessary  for  the  protection  of  the  designated  uses  of  that 
waterbody.  Protected  water  classes  applicable  to  the  Yukon  River  include: 

A)  Water  Supply 

i)  drinking,  culinary,  and  food  processing; 

ii)  agriculture,  including  irrigation  and  stock  watering; 

iii)  aquaculture,  and 

iv)  industrial; 

B)  Water  Recreation 

i)  contact  recreation 

ii)  secondary  recreation 

C)  Growth  and  propagation  of  fish,  shellfish  and  other  aquatic  life  and 

wildlife. 

The  state’s  promulgated  surface  water  quality  standards  are  presented  in  Table 
2-3  and  are  legally  applicable.  The  State  of  Alaska  Water  Quality  Standards  apply  to 
groundwater  as  well  as  surface  water  (see  18  AAC  70.110(46)  and  AS  46.03.900(35). 
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The  USEPA  has  also  developed  ambient  surface  water  quality  criteria  (SWQC) 
for  the  protection  of  aquatic  life,  which  are  found  in  Quality  Criteria  for  Water  (May  1991) 
and  are  legally  applicable  to  cleanup  activities.  These  federal  SWQC  establish  acceptable  in- 
stream  concentrations  of  pollutants  for  the  protection  of  aquatic  life,  as  set  forth  in  Table  2-4. 


Table  2-3 


Alaska  Surface  Water  Quality  Standards 


Freshwater  Uses 

Dissolved;  Inorganic  Substances 

Water  Supply  (drinking,  culinary,  and 
food  processing) 

Total  dissolved  solids  (TDS)  from  all  sources  shall  not  exceed 

500  mg/L.  Neither  chlorides  nor  sulfates  shall  exceed  200 
mg/L, 

Water  Supply  (agriculture,  including 
irrigation  and  stock  watering) 

TDS  shall  not  exceed  1,000  mg/L,  sodium  absorption  ratio  less 
than  2,5,  sodium  percentage  less  than  60  percent,  residual  carbo¬ 
nate  less  than  1 .25  mg/L,  and  boron  less  than  0.03  mg/L. 

Water  Recreation  (contact  recreation) 

Not  Applicable 

Water  Recreation  (secondary  recreation) 

Not  Applicable 

Growth  and  Propagation  of  Fish,  Shell¬ 
fish  other  Aquatic  Life  and  Wildlife 

TDS  shall  not  exceed  a  maximum  of  1,500  mg/L,  including 
natural  conditions.  Increase  in  TDS  shall  not  exceed  one-third 
of  the  concentration  of  the  natural  condition  of  the  body  of 
water. 

Freshwater  Uses 

Petroleum  Hydrocarbous,  Oil  and  Grease 

Water  Supply  (drinking,  culinary,  and 
food  processing) 

Shall  not  cause  a  visible  sheen  upon  the  surface  of  the  water. 

Shall  not  exceed  concentrations  which  individually  or  in  com¬ 
bination  impart  odor  or  taste  as  determined  by  organoleptic  test. 

Water  Supply  (agriculture,  including 
irrigation  and  stock  watering) 

Shall  not  cause  a  visible  sheen  upon  the  surface  of  the  water. 

Water  Recreation  (contact  recreation) 

Shall  not  cause  a  film,  sheen,  or  discoloration  on  the  surface  or 
floor  of  the  water  body  or  adjoining  shorelines.  Surface  waters 
shall  be  virtually  free  from  floating  oils. 

Water  Recreation  (secondary  recreation) 

Shall  not  cause  film,  sheen,  or  discoloration  on  the  surface  or 
floor  of  the  water  body  or  adjoining  shorelines.  Surface  waters 
shall  be  virtually  free  from  floating  oils. 

Growth  and  Propagation  of  Fish,  Shell¬ 
fish  other  Aquatic  Life  and  Wildlife 

Total  hydrocarbons  in  the  water  column  shall  not  exceed  15 
ug/L,  or  0.01  times  the  lowest  measured  continuous  flow  96 
hour  LC50  for  life  stages  of  species  identified  by  the  department 
as  the  most  sensitive,  biologically  important  species  in  a  par¬ 
ticular  location,  whichever  concentration  is  less  (see  notes  8  and 

9).  Total  aromatic  hydrocarbons  in  the  water  column  shall  not 
exceed  10  pg/L,  or  0.01  times  the  lowest  measured  continuous 
flow  96  hour  LC50  for  life  stages  is  species  identified  by  the  de¬ 
partment  as  the  most  sensitive,  biologically  important  species  in 
a  particular  location,  whichever  concentration  is  less  (see  notes  9 
and  10).  Concentrations  of  hydrocarbons,  animal  fats,  or 
vegetable  oils  in  the  sediment  shall  not  cause  deleterious  effects 
to  aquatic  life.  Shall  not  cause  a  film,  sheen,  or  discoloration  on 
the  surface  or  floor  of  the  water  body  or  adjoining  shorelines. 
Surface  waters  shall  be  virtually  free  from  floating  oils. 
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Table  2-3 


(Continued) 


Freshwater  Uses 

To)^e  hnti  Other  Deleterietis 

Organic  aa4  Xnoi^anie  $«hstanee$ 

Water  Supply  (drinking,  culinary,  and 
food  processing) 

Substances  shall  not  exceed  Alaska  Drinking  Water  Standards 
fl8  AAC  Ch.  80)  or  USEPA  Oualitv  Criteria  for  Water  as 
applicable  to  substance. 

Water  Supply  (agriculture,  including 
irrigation  and  stock  watering) 

Same  as  where  contact  with  a  product  destined  for  subsequent 
human  consumption  is  present.  Same  as  Growth  and  Propa¬ 
gation  of  Fish,  Shellfish  Other  Aquatic  Life  and  Wildlife  or 
Federal  Water  Pollution  Control  Administration,  Water  Oualitv 
Criteria  (WOC/FWPCA)  as  apDlicable  to  substances  for  stock- 
waters;  concentrations  for  irrigation  waters  shall  not  exceed 
WOC/FWPCA  or  WOC  1972. 

Water  Recreation  (contact  recreation) 

Substances  shall  not  exceed  Alaska  Drinking  Water  Standards 
(18  AAC  Ch.  80)  or  USEPA  Quality  Criteria  for  Water  as  appli¬ 
cable  to  substance. 

Water  Recreation  (secondary  recreation) 

Substances  shall  not  be  present  which  pose  hazards  to  incidental 
human  contact. 

Growth  and  Propagation  of  Fish,  Shell¬ 
fish  other  Aquatic  Life  and  Wildlife 

Substances  shall  not  individually  or  in  combination  exceed  0.01 
times  the  lowest  measured  96  hour  LC50  for  life  stages  of 
species  identified  by  the  department  as  being  the  most  sensitive, 
biologically  important  to  the  location,  or  exceed  criteria  cited  in 
USEPA  Oualitv  Criteria  for  Water  or  Alaska  Drinking  Water 
Standards  (18  AAC  Ch.  80),  whichever  concentration  is  less. 
Substances  shall  not  be  present  at  or  exceed  concentrations 
which  individually  or  in  combination  impart  undesirable  odor  or 
taste  to  fish  or  other  aquatic  organisms  as  determined  by  either 
bioassay  or  organoleptic  tests. 

Source:  18  AAC  Chapter  70 
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Table  2-4 

Federal  Surface  Water  Quality  Criteria 


METALS 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium  (total) 


Cobalt 


Copper 


Iron 


Lead 


Magnesium 


Manganese 


Mercury 


Molybdenum 


Nickel 


Potassium 


Selenium 


Silver 


Sodium 


Tin 


SWQC 


Acute  (^g/L)  j  Chrojiic  Qtgfh) 


ND 


88 


360 


ND 


130" 


3.9+ 


ND 


1,700+ 


ND 


9.2+ 


ND 


82+ 


ND 


ND 


2.^ 


ND 


1,400+ 


ND 


20 


0.92 


ND 


Thallium 

1,400 

40 

Vanadium 

ND 

ND 

Zinc 

120+ 

110+ 

ORGANOCHLORINE  PESTICIDES 

alpha-BHC 

100 

ND 

delta-BHC 

100 

ND 

1  VOLATILE  ORGANICS 

Acetone 

ND 

ND 

Benzene 

5300  " 

ND 

ND 


30 


190  ^ 


ND 


5.3 


1.1+ 


ND 


210+^ 


ND 


6.5+ 


ND 


3.2+ 


ND 


ND 


0.012 


ND 


160+ 


ND 


5 


0.12  " 


ND 
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Table  2-4 


(Continued) 


Cbemicai 

Emh^terSWQC 

Cbronlc 

VOLATILE  ORGANICS  (continued) 

Bromodichloromethane 

11000  ” 

ND 

Carbon  disulfide 

ND 

2 

Carbon  tetrachloride 

35,200  “ 

ND 

Chlorobenzene 

250  • 

50  " 

Chloroform 

28900  ' 

1240  ^ 

1,2-Dichloroethane 

118000  “ 

20000  “ 

1,1-Dichloroethane 

ND 

ND 

1,2-Dichloroethene 

ND 

ND 

trans- 1 ,2-Dichloroethene 

11600“ 

ND 

Ethyl  benzene 

32000  “ 

ND 

4-Methyl-2-pentanone 

ND 

ND 

Methylene  chloride 

11000“ 

ND 

1,1,1 ,2-Tetrachloroethane 

9.32e+03 

ND 

1 , 1 ,2,2-Tetrachloroethane 

9.32e+03 

2400  “ 

Tetrachloroethene 

ND 

ND 

Toluene 

17500  " 

ND 

1,1,1  -Trichloroethane 

18000  “ 

ND 

1 , 1 ,2-Trichloroethane 

18000  “ 

9400  “ 

Trichloroethene 

45000  " 

21900  “ 

Trichlorofluoromethane 

11000* 

ND 

Xylenes  (total) 

ND 

ND 

SEMIVOLATILE  ORGANICS  || 

Acenaphthene 

a 

a 

Aniline 

e 

e 

Anthracene 

ND 

ND 

Benzo(a)anthracene 

ND 

ND 

Benzo(a)pyrene 

ND 

ND 

Benzo(b)fluoranthene 

ND 

ND 

Benzo(k)fluoranthene 

ND 

ND 

Butylbenzylphthalate 

940“ 

3  “ 

Chrysene 

ND 

ND 
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Table  2-4 


(Continued) 


CJtemkal 

Eresbwater  SWQC 

Aewte  (Mg/Ij)  '  .Chronic  (jteg/L) 

SEMIVOLATILE  ORGANICS  (continued) 

Di-n-butylphthalate 

940^ 

3" 

Dibenz(a,h)anthracene 

ND 

ND 

Dibezofliran 

ND 

ND 

2,4-DimethyIphenol 

e 

e 

bis(2-ethylhexyl)phthalate 

400 

360 

Fluoranthene 

3980 

ND 

2-Hexanone 

ND 

ND 

2-MethyInaphthalene 

- 

- 

2-Methylphenol 

- 

... 

Naphthalene 

2300 

620 

Phenathrene 

30 

6.3 

Phenol 

10200  " 

2560  “ 

Pyrene 

ND 

ND 

GENERAL 

Cyanide 

22 

5.2 

Total  Organic  Carbon 

- 

- 

Source:  USEPA  Quality  Criteria  for  Water.  May  1991,  unless  otherwise  noted. 

Notes: 

“  Lowest  effect  concentration,  criteria  not  available. 

y.S  Environmental  Protection  Agency  (EPA),  1991c.  "Amendments  to  The  Water  Quality  Standards  Regulation  to 

JSJF  Numeric  Criteria  for  Priority  Toxic  Pollutants  Necessary  to  Bring  All  States  into  Compliance  with  Section 
303(c)(2)(B);  Proposed  Rule.  Federal  Register  56223,  Tuesday,  November  19,  1991. 

Proposed  criteria. 

**  (Total  NH3)  pH  and  temperature  dependant. 

'Draft  Water  Quality  Criteria  for  these  parameters  to  be  proposed  March  25,  1994. 

HBL  Health-Based  Level 

ND  No  data  available. 

U  Under  review. 

Not  available. 

+  Hardness  dependent  criteria  (100  mg/1  used). 
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2.4 


USEPA  RCRA  Proposed  Corrective  Action  Media  Action  Levels 


Citations: 


40  CFR  Part  264,  Subpart  S,  Section  264.521 

(proposed  July  27,  1990,  55  Federal  Register  30798  et  seq.) 

Discussion: 

The  proposed  RCRA  corrective  action  Subpart  S  regulations  contain 
methodology  and  criteria  for  calculating  action  levels  for  contaminants  in  soil,  water,  and  air. 
Action  levels  are  not  cleanup  standards;  rather,  an  exceedence  of  a  media  action  level 
potentially  triggers  the  need  for  a  corrective  measures  study  (CMS)  of  a  solid  waste 
management  unit  (SWMU).  RCRA  Subpart  S  action  levels  are  presented  in  Attachment  A  for 
all  constituents  for  which  Subpart  S  action  levels  have  been  calculated  as  of  April  1994.  The 
USEPA  has  estimated  health-based  risk  assessment  reference  doses  (RfDs)  and  carcinogenic 
slope  factors  (CSFs)  used  in  the  calculation  of  the  action  levels.  The  most  recent  updates  of 
these  factors  can  be  obtained  from  "The  Electronic  Handbook  of  Risk  Assessment  Values" 
(Electronic  Handbook  Publishers,  Bellvue,  WA,  January  6,  1994). 

Standard  EPA  action  levels  are  calculated  using  methodologies  outlined  in  the 
preamble  to  the  proposed  Subpart  S  rule,  55  Federal  Register  30798-30873.  The  proposed 
Subpart  S  rule  provides  recommended  exposure  assumptions  and  governing  equations  for 
calculating  action  levels. 

EPA  Region  111  has  developed  its  own  methodology  for  calculation  of  “Risk 
Based  Concentrations”  RBCs  which  are  used  to  assess  cleanup  needs  (see  Attachment  B).  The 
methodology  for  calculation  of  RBCs  is  analogous  to  that  used  for  EPA’s  action  levels,  except 
that  the  effects  of  ingestion  and  inhalation  of  toxics  are  summed  to  calculate  RBCs  for  water. 
Table  2-5  provides  a  complete  list  of  those  compounds  for  which  RBCs  can  be  calculated  using 
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the  data  available  in  the  most  current  Electronic  Handbook  of  Risk  Assessment  Values  and  the 
USEPA  Region  III  methodology. 

Action  levels  calculated  using  the  methodology  proposed  in  Subpart  S  are  to  be 
considered  as  points  of  departure  for  setting  cleanup  standards.  RCRA  corrective  action 
cleanup  standards  (media  protection  standards)  (discussed  in  Section  2.5)  are  established  at  the 
CMS  stage  and  may  be  less  stringent  than  the  action  levels  depending  on  the  site  conditions. 

Since  the  RCRA  Subpart  S  rules  have  not  been  promulgated,  the  media  action 
levels  are  "to  be  considered"  (TBC)  information  only. 

2-5  USEPA  RCRA  Proposed  Corrective  Action  Media  Protection  fCleanupI 

Standards 

Citations: 

40  CFR  Part  264,  Subpart  S,  Section  264.525(d) 

(proposed  July  27,  1990,  55  Federal  Register  30798  et  seq.) 

Discussion: 

Media  cleanup  standards  are  contaminant  concentrations  that  must  be  achieved 
by  the  remedial  action  under  the  RCRA  corrective  action  program.  Media  cleanup  standards 
must  (1)  ensure  protection  of  human  health  and  the  environment;  (2)  be  set  for  each  medium 
of  concern  during  the  remedy  selection  process;  and  (3)  be  met  at  the  "point  of  compliance" 
specified  in  Section  264.525(e)  of  Subpart  S.  The  USEPA  is  proposing  to  set  media  cleanup 
standards  within  the  overall  context  of  the  remedy  selection  process.  Media  cleanup 
standards,  since  they  are  also  still  in  proposal  stage,  are  TBC  information. 
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2.6 


Alaska  Oil  and  Hazardous  Substances  Pollution  Control  Regulations 


Citations: 

46  Alaska  Statutes  Chapter  4,  Chapter  9 

AS  46.09 

18  AAC  Chapter  75 

Discussion: 

The  Alaska  Oil  Pollution  Control  Law  governs  the  discharge  of  oil  and  any 
necessary  cleanup  requirements.  Pursuant  to  this  law,  the  Alaska  Oil  and  Hazardous 
Substances  Control  Regulations  set  forth  the  criteria  and  standards  for  discharges  of  oil  and 
hazardous  substances.  These  regulations  include  discharge  reporting,  cleanup,  and  disposal 
requirements  as  well  as  a  schedule  of  civil  penalties  for  violations.  The  Akzo  Coatings  (949 
F.2d  1442)  court  decision  clarified  that  "general  requirements  containing  no  specific  numerical 
standards.. .can  be  enforceable  ARARs".  The  Alaska  Oil  and  Hazardous  Substance  Pollution 
Control  regulations  are  legally  applicable  to  cleanup  activities. 

2.7  Underground  Storage  Tank  Regulations 

Citations: 

40  CFR  Part  280 

18  AAC  Chapter  78 

Discussion: 

The  Alaska  Underground  Storage  Tank  Regulations  are  promulgated  standards 
for  owners  and  operators  of  RCRA-regulated  underground  storage  tanks  (USTs).  Soil  cleanup 
goals  associated  with  corrective  action  at  regulated  UST  sites  are  addressed  in  18  AAC 
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78.315.  Cleanup  goals  will  be  determined  by  using  Table  2-5,  the  "Guidance  for  Using 
Alaska  Cleanup  Matrix",  which  is  copied  from  the  "Guidance  Manual  for  Underground 
Storage  Tank  Regulations  18  AAC  78"  (June  18,  1991).  The  instructions  for  applying  the 
matrix  score  sheet  are  also  included  in  this  guidance  manual.  These  standards  are  enforcable 
ARARs  that  depend  on  site  conditions,  and  are  applicable  to  cleanup  activities.  There  are  no 
cleanup  levels  in  the  federal  UST  regulations. 

2.8  Alaska  Solid  Waste  Management  Regulations 

Citations: 

18  AAC  Chapter  60 


Discussion: 

The  Alaska  Solid  Waste  Management  Regulations  set  forth  standards  for  solid 
waste  disposal  facilities,  including  accumulation  and  storage  limitations,  landspreading 
restrictions,  and  requirements  for  special  waste  disposal.  Permitting  standards  as  well  as 
monitoring  and  reporting  requirements  are  set  forth  in  these  regulations.  Additional  state 
regulations  for  solid  waste  disposal  facilities  are  currently  being  drafted  by  DEC,  and  will  be 
sent  out  for  proposal  in  late  1994.  These  standards  are  relevant  and  appropriate  to 
remediation  activities. 
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Table  2-5 

Guidance  for  Using  Alaska  Cleanup  Matrix 
(UST  and  Non-UST  Soil) 


I.  Matrix  Score  Sheet 


1 .  Depth  to  Subsurface  Water 
<  5  feet 
5  -  15  feet 
15  -  25  feet 
25  -  50  feet 
>  50  feet 


2.  Mean  Annual  Precipitation 
>  40  inches 
25  “  40  inches 
15-25  inches 
<  15  inches 


3.  Soil  Type  (Unified  Soil  Classification) 
Clean,  coarse-grained  soils 
Coarse-grained  soils  with  fines 
Fine-grained  soils  (low  OC) 
Fine-grained  soils  (high  OC) 


4.  Potential  Receptors 

Public  Well  within  1000  feet,  or 
Private  Well(s)  within  500  feet 
Municipal/private  well  within  1/2  mile 
Municipal/private  well  within  1  mile 
No  known  well  within  1/2  mile 
No  known  well  witnin  1  mile 
Non-potable  groundwater 


5.  Volume  of  Contaminated  Soil 
>  500  cubic  yards 
100  -  500  cubic  yards 
25  -  100  cubic  yards 
>De  Minimis  -  25  cubic  yards 
De  Minimis 


deasup  In  Dng/kig 

]Ke$e( 

Ma^x  Score 

range 

range  pel. 

ptL  hydro. 

.  hydro. 

Benzene 

BTEX 

A 

>40 

100 

50 

0.1 

10 

B 

27-40 

200 

100 

15 

C 

21-26 

1000 

500 

50 

D 

<20 

2000 

1000 

0.5 

100 
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2.9 


Alaska  and  Federal  Hazardous  Waste  Management  Regulations 


Citations: 


1 8  AAC  Chapter  62 

40  CFR  Part  261 

40  CFR  Part  268 

Discussion: 

The  Alaska  Hazardous  Waste  Management  Regulations  include  the  federal 
RCRA  Subtitle  C  requirements  with  additional  criteria  and  standards  promulgated  by  the  State 
of  Alaska.  The  state  adds  requirements  regarding:  1)  the  identification  of  hazardous  waste; 

2)  reporting  requirements  for  generators  and  transporters;  3)  standards  for  owners  and 
operators  of  treatment,  storage,  disposal  facilities;  and  4)  requirements  for  hazardous  waste 
delisting  petitions.  The  Federal  regulations  in  40  CFR  Part  261  address  the  requirements  for 
identification  of  hazardous  wastes,  which  is  critical  during  any  remediation  activity  that  may 
result  in  generation  of  hazardous  wastes.  Also  critical  in  remediation  activities  are  the  land 
disposal  restrictions  (a.k.a.  "Land  Ban"),  40  CFR  Part  268,  which  require  treatment  standards 
for  certain  wastes  generated  during  remedial  actions.  Both  the  state  and  federal  rules  are 
legally  applicable  to  cleanup  activities  at  this  facility. 

2«10  Alaska  Guidance  on  Surface  and  Groundwater  Cleanup  Levels 

Citation: 

Alaska  Department  of  Environmental  Conservation  Guidance 
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Discussion: 


The  State  of  Alaska  has  issued  a  number  of  guidance  documents  and 
memoranda  which  provide  cleanup  levels  for  various  media.  Since  these  guidance  documents 
are  not  promulgated,  they  are  not  ARARs.  However,  they  are  TBC  information  sources. 
These  guidance  documents  include: 

•  Alaska  Interim  Guidance  for  Surface  and  Groundwater  Cleanup  Levels 
(26  September  1990)— used  in  the  oil  and  hazardous  substance  spill 
program; 

•  Alaska  Guidance  Manual  for  Underground  Storage  Tank  Regulations 
(18  June  1991); 

•  Alaska  Guidance  for  Non-UST  Soil  Cleanup  (17  July  1991);  and 

•  Storage,  Remediation,  and  Disposal  of  Non-UST  Petroleum  Con¬ 
taminated  Soils  (29  July  1991). 

Table  2-5,  the  "Guidance  for  Using  Alaska  Cleanup  Matrix"  is  copied  from  the 
"Alaska  Guidance  for  Non-UST  Soil  Cleanup",  which  also  includes  instructions  for  applying 
the  matrix  score  sheet  are  included  in  this  guidance  document. 

2.11  Air  Standards 


The  following  air  pollution  regulations  are  ARARs,  which  are  relevant  and 
appropriate  to  cleanup  activities: 


•  AS  46.03  -  Water,  Air,  Energy,  and  Environmental  Conservation; 

•  18  AAC  50  -  Alaska  Air  Quality  Control  Regulations; 

•  18  AAC  52  -  Alaska  Motor  Vehicle  Emissions  Inspection  Rules; 

•  40  CFR  Part  50  -  National  Primary  and  Secondary  Ambient  Air  Quality 
Standards; 
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40  CFR  Part  50  -  National  Primary  and  Secondary  Ambient  Air  Quality 
Standards; 

40  CFR  Part  58  -  Ambient  Air  Quality  Surveillance; 

40  Part  60  -  Standards  of  Performance  for  New  Stationary  Sources;  and 

40  CFR  Part  61  -  National  Emissions  Standards  for  Hazardous  Air 
Pollutants. 


2.12  Toxic  Substances  Control  Act  (TSCA) 

Citations: 

40  CFR  Part  761 

18  AAC  60 

Discussion: 

Because  PCBs  are  a  constituent  of  concern,  the  TSCA  regulations  are  applicable 
to  the  management  of  any  confirmed  PCB  wastes.  Wastes  containing  greater  than  or  equal  to  50 
ppm  PCBs  are  subject  to  the  TSCA  rules  at  40  CFR  Part  761. 

Section  761 .65  of  these  rules  allows  PCB  wastes  to  be  stored  on  site  for  up  to  one 
year  from  the  date  the  waste  is  firsst  placed  in  storage  as  long  as  the  TSCA  storage  facility 
criteria  are  met.  On-site  storage  may  last  for  up  to  30  days  without  triggering  the  TSCA  storage 
facility  requirements. 

TSCA-regulated  PCBs  can  be  disposed  of  only  at  TSCA-authorized  landfills  or 
incinerated  (40  CFR  Part  761,  Subpart  D).  Wastes  that  contain  PCBs  below  50  ppm  are 
regulated  under  the  Alaska  solid  waste  rules  (18  AAC  60). 
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PCB  Spill  Cleanup 


The  US  EPA  has  developed  national  PCB  spill  cleanup  criteria  (40  CFR 
761,  Subpart  G)  which  establish  cleanup  requirements  linked  to  the  risks  posed  by  the 
spill  and  depend  on  the  location  and  quantity  of  the  spill.  Generally,  TSCA 
regulations  are  only  applicable  to  items  containing  more  than  50  ppm  PCBs. 
Therefore,  the  US  EPA  spill  cleanup  criteria  also  apply  only  where  the  source  of  the 
spilled  material  is  greater  than  50  ppm  PCBs.  State  of  Alaska  regulations  under  18 
AAC  75  provide  the  state  with  broad  authority  to  oversee  cleanup  activities  involving 
PCBs,  including  sites  containing  less  than  50  ppm  PCBs. 

The  US  EPA  Spill  Policy  also  applies  only  to  releases  occurring  after 
May  4,  1987.  Cleanup  requirements  for  releases  prior  to  this  date  are  established  on 
an  individual  site  basis  by  regional  EPA  offices  and  state  regulatory  authorities. 

In  general,  the  US  EPA  Spill  Policy  requires  that  media  contaminated 
by  a  PCB  spill  be  cleaned  up  to  the  same  criteria  as  that  established  for  the  source  of 
the  spill.  This  requirement  is  dependent  on  the  concentration  of  PCBs  associated 
with  the  source  of  the  spill,  instead  of  the  concentration  associated  with  the 
contaminated  media.  For  example,  if  a  transformer  having  a  PCB  concentration  of 
600  ppm  leaks,  it  will  result  in  contaminated  soil  having  PCB  concentrations  ranging 
from  less  than  600  ppm  down  to  attenuating  levels  around  1  ppm.  The  Spill  Policy 
states  that  all  of  the  contaminated  soil  (even  that  at  1  ppm)  requires  management  as 
though  it  contained  the  same  concentration  as  the  source  (600  ppm). 
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In  addition  to  defining  management  requirements  for  contaminated 
media,  the  Spill  Policy  also  established  several  high-risk  spill  scenarios  or  other 
scenarios  which  trigger  immediate  reporting  requirements  and  may,  ultimately, 
dictate  more  stringent  management  requirements. 

High-Risk  Spill  Scenarios 

The  cleanup  of  five  high  risk  spill  scenarios  is  addressed  on  a  site- 
specific  basis,  though  they  are  still  subject  to  some  of  the  general  requirements. 

These  five  high-risk  spill  scenarios  are  spills  to: 

•  Surface  waters; 

•  Sewers  or  sewage  treatment  systems; 

•  Drinking  water  sources  or  distribution  systems; 

•  Animal  grazing  lands;  and 

•  Vegetable  gardens. 

In  any  of  these  situations,  the  National  Response  Center  and  the  EPA 
Regional  Office  must  be  notified  if  the  spill  is  greater  than  10  pounds  of  PCBs.  Also, 
the  spill  residue  must  be  disposed  of  and  the  spill  boundaries  must  be  determined. 

For  the  first  three  cases,  the  EPA  cleanup  guidance  must  be  obtained  within  24  hours 
to  determine  the  numerical  cleanup  level.  State  of  Alaska  notification  and  reporting 
requirements  also  apply. 
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other  Scenarios 


For  other  scenarios,  numerical  standards  have  been  set  which  depend  on 
the  location,  quantity,  and  concentration  of  the  spill.  Initially,  the  spill  residue 
should  be  disposed  of  and  the  spill  boundary  must  be  determined.  If  the  spill 
involves  more  than  10  pounds  of  PCBs,  the  National  Response  Center  and  the  EPA 
regional  office  must  be  contacted.  Spills  of  less  than  one  pound  of  PCBs  and  less 
than  500  ppm  must  be  double  washed  and  rinsed.  All  contaminated  soil  must  be 
excavated  and  backfilled  with  clean  soil. 

Spills  above  500  ppm  in  concentration  or  weighing  more  than  one  pound 
have  immediate  cleanup  requirements.  The  area  must  be  blocked  off  and  areas  of 
visible  contamination  should  be  documented  then  cleaned.  Action  should  be  taken 
within  24  hours  (48  hours  for  PCB  transformers)  and  the  site  must  be  sampled  after 
cleanup.  If  the  area  is  an  electrical  substation,  solid  surfaces  must  be  cleaned  to  100 
/ig/100  cm^,  and  the  soil  must  be  cleaned  to  25  ppm  (or  50  ppm  and  the  area  labeled). 

If  the  spill  occurs  in  an  unrestricted  area,  replaceable  household  items 
should  be  disposed  of  according  to  40  CFR  §  761.60.  All  outdoor  and  indoor 
surfaces  should  be  cleaned  to  10  /iig/lOO  cm^  and  the  ground  excavated  more  than  10 
inches  and  to  less  than  10  ppm. 
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other  Chemical-Specific  ARARs 


The  following  chemical-specific  ARARs  may  potentially  be  applicable: 


AS  18.45  (Atomic  Energy); 

AS  46. 03. 250— AS  46.03.317  (Radiation  and  Hazardous  Waste 
Protection); 

18  AAC  85  (Radiation  Protection);  and 

AS  46.03.320— AS  46.03.330  (Pesticide  Control) 

18  ACC  90. 
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LOCATION-SPECIFIC  ARARs 


Location-specific  ARARs  are  requirements  that  affect  the  management  of 
hazardous  constituents,  or  the  units  in  which  they  are  managed,  due  to  the  location  of  the 
unit(s).  They  might  be  triggered,  for  example,  if  groundwater  remediation  were  selected  as  a 
remedial  action  which  required  the  construction  of  new  surface  wastewater  treatment  imits. 
Examples  of  sensitive  locations  for  such  units  include  wetlands,  floodplains,  historic  areas, 
and  wildlife  refuges.  Potential  federal  and  state  location-specific  ARARs  are  set  forth  in 
Table  3-1. 
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Table  3-1 


Potential  Location-Specific  ARARs 


Statutoiy^ 

3Ri^nbtory  Basis 

CitaHon 

Besiiriptlon 

Resource 
Conservation  and 
Recovery  Act 

40  CFR  Sec.  264.18 

18  AAC  Sec.  60 

18  AAC  Sec.  63.040 

Prohibits  or  restricts  siting  of  solid  and  hazardous 
waste  management  units  in  certain  sensitive  areas 
(100-year  floodplain,  active  seismic  area,  wetlands). 

Migratory  Bird 
Treaty  Act  of 

1972 

16  use  Sec.  703-712 

50  CFR  Parts  10,  20,  21 

If  migratory  birds  are  present,  provides  protection  of 
almost  all  species  of  native  birds  in  the  U.S.  from 
unregulated  activities.  Unregulated  activities  can 
include  poisoning  at  hazardous  waste  sites. 

Fish  and  Wildlife 
Conservation  Act 
of  1980 

16  use  Sec.  2901 

50  CFR  Part  83 

Requires  the  submittal  of  conservation  plans 
outlining  provisions  to  conserve  non-game  fish  and 
wildlife.  Approved  conservation  plans  are  enforced 
by  state  agencies. 

Federal  Land 

Policy  and 
Management  Act 

13  use  Sec.  1700  et  seq. 

Establishes  requirements  concerning  utilization  of 
public  lands,  particularly  rights-of-way  regulation, 
land  use  planning  and  land  acquisition  and 
appropriation  of  waters  on  public  lands. 

Fish  and  Wildlife 
Improvement  Act 

16  use  Sec.  661 -666c 

Provides  for  development,  protection,  rearing,  and 
stocking  of  all  species  of  wildlife,  wildlife  resources, 
and  their  habitat. 

Endangered 

Species  Act 

16  use  1531  etseq. 

50  CFR  Part  200 

50  CFR  Part  402 

Provides  for  protection  and  conservation  of  various 
species  of  fish,  wildlife,  and  plants. 

Clean  Water  Act, 
Section  404 

33  use  1251  et  seq.  Sec.  404 

40  CFR  Part  230 

Prohibits  discharge  of  dredged  or  fill  material  into 
wetlands  without  a  permit. 

Fish  and  Wildlife 
Improvement  Act 

33  CFR  320-330 

Provides  for  management  of  fish  and  wildlife. 

Archaeological 
and  Historic 
Preservation  Act 

16  use  Sec.  469 

40  CFR  6.301(c) 

Establishes  procedures  for  preservation  of  historical 
and  archaeological  resources  when  terrain  is  altered 
as  a  result  of  a  federal  or  federally  licensed 
construction  activity. 

National  Historic 
Preservation  Act 

16  use  Sec.  470 

40  CFR  Sec.  6.301(b) 

36  CFR  Part  800 

Provides  for  the  protection  of  historic  places. 

Historic  Sites, 
Buildings,  and 
Antiquities  Act 

16  use  Sec.  461-467 

Provides  for  the  protection  of  natural  landmarks. 

Alaska  Coastal 
Management 
Program  Law 

AS  46.40 

Provides  for  the  use,  management,  restoration,  and 
enhancement  of  the  overall  quality  of  the  coastal 
environment. 

Alaska  Coastal 

Management 

Regulations 

6  AAC  80  and  85 

Provides  for  the  regulated  use  of  coastal  areas  and 
their  resources. 
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Statutory, 
Bi^iiiatoiry  ; 

CitoUtoi 

DescriittiOit 

Coastal  Zone 
Management  Act 

16  use  Sec.  1451 

Provides  for  the  use,  management,  restoration,  and 
enhancement  of  the  overall  quality  of  the  coastal 
environment. 

Coastal  Barrier 
Resources  Act 

16  use  3501 

Protects  coastal  barrier  resources. 

Alaska  Statutes, 

Title  46 

AS  46.03 

18  AAe  15 

18  AAe  70 

18  AAe  72 

Environmental  Conservation 

Alaska  Statutes, 

Title  46 

AS  46.04 

18  AAe  75 

Oil  and  Hazardous  Substance  Pollution  Control 

Alaska  Statutes, 

Title  46 

AS  46.09 

18  AAe  75 

Hazardous  Substance  Release  Control 

Alaska  Statutes, 

Title  16 

AS  16 

5  AAC  95 

Alaska  Fish  and  Game  Requirements 

Alaska  Statutes, 

Title  41 

AS  41.35 

11  AAe  16 

Alaska  Historic  Preservation  Requirements 

Alaska  Statutes, 

Title  27 

AS  27.19 

1 1  AAC  96 

11  AAC  97 

Reclamation  laws  governing  mining  (includes  gravel 
extraction) 

Alaska  Statutes, 

Title  41 

AS  41.15 

AS  41.17 

11  AAe  95 

Forest  Resources  and  Practices 

Alaska  Statutes, 

Title  41 

AS  41.06 

11  AAe  84 

Geothermal  Resources 

Alaska  Statutes, 

Title  38  and  Title 

41 

AS  38 

AS  41.21 

AS  41.23 

AAe,  Title  11 

Activities  on  state  lands  (including  tidelands  and 
submerged  lands) 
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ACTION-SPECIFIC  ARARs 


Action-specific  ARARs  are  technology-based  or  activity-based  requirements 
that  may  be  triggered  by  the  particular  remedial  activities  chosen.  Action-specific  ARARs  do 
not  in  themselves  determine  the  remedial  alternative,  rather  they  place  restrictions  on  the 
manner  in  which  a  selected  alternative  may  be  achieved.  Table  4-1  sets  forth  action-specific 
ARARs  that  may  be  applicable  to  the  remediation  activities. 
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Screening  Criteria 


Screening  Criteria  -  Waters 


mg/L 

Source 

Acenaphthene 

2.2 

RN 

Acenaphthylene 

NA 

NA 

Acetone 

3.7 

RN 

Aldrin 

0.0000040 

RC 

Alkalinity 

NA 

NA 

Aluminum 

NA 

NA 

Anthracene 

11 

RN 

Antimony 

0.0060 

M 

Arsenic 

0.050 

M 

alpha-BHC 

0.000011 

RC 

beta-BHC 

0.000037 

RC 

delta-BHC 

NA 

NA 

gamma-BHC 

0.00020 

M 

Barium 

2.0 

M 

Benz(a)anthracene 

0.00010 

M 

Benzene 

0.0050 

M 

Benzo(a)pyrene 

0.00020 

M 

Benzo(b)fluoranthene 

0.00020 

M 

Benzo(g,h,i)perylene 

NA 

NA 

Benzo(k)fluoranthene 

0.00020 

M 

Benzoic  acid 

150 

RN 

Benzyl  alcohol 

11 

RN 

Beryllium 

0.0040 

M 

Bromobenzene 

NA 

NA 

Bromodichloromethane 

0.00017 

RC 

Bromoform 

0.0024 

RC 

Bromomethane 

0.0087 

RN 

4-Bromophenyl  phenyl  ether 

2.1 

RN 

2-Butanone  (MEK) 

22 

RN 

Butylbenzylphthalate 

0.10 

M 

Cadmium 

0.0050 

M 

Calcium 

NA 

NA 

Carbon  disulfide 

0.021 

RN 

C-77 


Screening  Criteria  -  Waters  (Continued) 


Screening  Criteria 
mg/L 

Carbon  tetrachloride 

0.0050 

M 

Chlordane 

0.0020 

M 

Chloride 

NA 

NA 

4“Chloro-3-methylphenol 

NA 

NA 

4-Chloroaniline 

0.15 

RN 

Chlorobenzene 

0.039 

RN 

Chloroethane 

8.6 

RN 

bis(2-Chloroethoxy)methane 

NA 

NA 

2-Chloroethyl  vinyl  ether 

0.15 

RN 

bis(2-Chloroethyl)ether 

0.0000092 

RC 

Chloroform 

0.00015 

RC 

1-Chlorohexane 

NA 

NA 

bis(2-Chloroisopropyl)ether 

0.00026 

RC 

Chloromethane 

0.0014 

RC 

2-Chloronaphthalene 

2.9 

RN 

2-Chlorophenol 

0.18 

RN 

4-Chlorophenyl  phenyl  ether 

NA 

NA 

Chromium 

0.10 

M 

Chrysene 

0.00020 

M 

Cobalt 

2.2 

RN 

Copper 

1 

.3 

M 

4,4’-DDD 

0.00028 

RC 

4,4’-DDE 

0.00020 

RC 

4,4’-DDT 

0.00020 

RC 

Di-n-octylphthalate 

0.73 

RN 

Dibenz(a,h)  anthracene 

0.00030 

M 

Dibenzofuran 

NA 

NA 

Dibromochloromethcine 

0.00013 

RC 

Dibromomethane 

NA 

NA 

Dibutyl  phthalate 

3.7 

RN 

trans-  l,4-Dichloro-2-butene 

0.0000011 

RC 

1,2-Dichlorobenzene 

0.60 

M 

1,3-Dichlorobenzene 

0.60 

M 

1,4-Dichlorobenzene 

0.075 

M 

C-78 


Screening  Criteria  -  Waters  (Continued) 


Analyte 

Screening  Criteria 
mg/L 

Source 

3,3’-Dichlorobenzidme 

0.00015 

RC 

Dichlorodifluoromethane 

0.39 

RN 

l,l”Dichloroethane 

0.81 

RN 

1,2-Dichloroethane 

0.0050 

M 

1, 1-Dichloroethene 

0.0070 

M 

cis-l,2-Dichloroethene 

0.070 

M 

trails- 1,2-Dichloroethene 

0.10 

M 

2,4-Dichlorophenol 

0.11 

RN 

1,2-Dichloropropane 

0.0050 

M 

cis-l,3-E)ichloropropene 

0.000077 

RC 

trans-l,3-Dichloropropene 

0.000077 

RC 

Dieldrin 

0.0000042 

RC 

Diesel  Range  Organics 

0.052 

RN 

Diethylphthalate 

29 

RN 

2,4-Dim  ethylphenol 

0.73 

RN 

Dimethylphthalate 

370 

RN 

4,6-Dinitro-2-methylphenol 

NA 

NA 

2,4-Dinitrophenol 

0.073 

RN 

2,4-Dmitrotoluene 

0.073 

RN 

2,6-Dinitrotoluene 

0.037 

RN 

Diphenylamine  /N-NitrosoDPA 

0.91 

RN 

Endosulfan  I 

0.22 

RN 

Endosulfan  II 

0.22 

RN 

Endosulfan  sulfate 

0.22 

RN 

Endrin 

0.0020 

M 

Endrin  aldehyde 

0.011 

RN 

Ethanol 

NA 

NA 

Ethyl  ether 

1.2 

RN 

Ethyl  methacrylate 

3.3 

RN 

Ethylbenzene 

0.70 

M 

bis(2-Ethylhexyl)phthalate 

0.0060 

M 

Fluoranthene 

1.5 

RN 

Fluorene 

1.5 

RN 

2-Fluorobiphenyl 

NA 

NA 

C-79 


Screening  Criteria  -  Waters  (Continued) 


::  ,:Ahalytev:;. :x>: 

Screening  Criteria 
mg/L 

Source 

2-Fluorophenol 

NA 

NA 

Gasoline  Range  Organics 

0.026 

RN 

Heptachlor 

0.00040 

M 

Heptachlor  epoxide 

0.00020 

M 

Hexachlorobenzene 

0.0010 

M 

Hexachlorobutadiene 

0.00014 

RC 

Hexachlorocyclopentadiene 

0.050 

M 

Hexachloroethane 

0.00075 

RC 

2-Hexanone 

NA 

NA 

Indeno(l,2,3“Cd)pyrene 

0.00040 

M 

lodomethane 

NA 

NA 

Iron 

NA 

NA 

Isophorone 

0.071 

RC 

Lead 

0.015 

M 

Magnesium 

NA 

NA 

Manganese 

0.18 

RN 

Mercury 

0.0020 

M 

Methoxychlor 

0.040 

M 

4-Metliyl-2-Pentanone(MIBK) 

2.9 

RN 

Methylene  chloride 

0.0050 

M 

2-Methylnaphthalene 

NA 

NA 

3-Methylphenol(m-cresol) 

1.8 

RN 

2-Methylphenol(o-cresol) 

1.8 

RN 

4-Methylphenol(p-cresol) 

0.18 

RN 

Molybdenum 

0.18 

RN 

N-Nitrosodiphenylamine 

0.014 

RC 

N-Nitrosodipropylamine 

0.0000096 

RC 

Naphthalene 

1 

.5 

RN 

Nickel 

0.10 

M 

Nitrate-Nitrite  as  N 

1.0 

M 

2-Nitroaniline 

0.0022 

RN 

3-Nitroaniline 

0.11 

RN 

4-Nitroaniline 

0.11 

RN 

Nitrobenzene 

0.0034 

RN 

C-80 


Screening  Criteria  -  Waters  (Continued) 


Analyte 

Screening  Criteria 
mg/L 

Source 

2-Nitrophenol 

NA 

NA 

4-Nitrophenol 

2.3 

RN 

OCDD 

0.000030 

M 

OCDF 

0.000030 

M 

PCB-1016 

0.00050 

M 

PCB-1221 

0.00050 

M 

PCB-1232 

0.00050 

M 

PCB-1242 

0.00050 

M 

PCB-1248 

0.00050 

M 

PCB-1248 

0.00050 

M 

PCB-1254 

0.00050 

M 

PCB-1260 

0.00050 

M 

PCBs 

0.00050 

M 

PeCDD  Totals 

0.00000006 

M 

PeCDF  Totals 

0.00000006 

M 

Pentachlorophenol 

0.0010 

M 

Phenanthrene 

NA 

NA 

Phenol 

22 

RN 

Potassium 

NA 

NA 

Pyrene 

1.1 

RN 

Selenium 

0.050 

M 

Silver 

0.18 

RN 

Sodium 

NA 

NA 

Styrene 

0.10 

M 

Sulfate 

NA 

NA 

2,3,7,8-TCDD 

0.000000030 

M 

TCDD  Totals 

0.000000030 

M 

TCDF  Totals 

0.00000030 

M 

l,l,l>2-Tetrachloroethane 

0.00041 

RC 

1,1,2,2-Tetrachloroetliane 

0.000052 

RC 

Tetrachloroethene 

0.0050 

M 

Thallium 

0.0020 

M 

Toluene 

1.0 

M 

Toxaphene 

0.003 

M 

Screening  Criteria  -  Waters  (Continued) 


Analyte 

Screening  Criteria 
mg/L 

Source 

2,4,6-Tribromophenol 

NA 

NA 

1,2,4-T  richlorobenzene 

0.070 

M 

1,1,1-Trichloroethane 

0.20 

M 

1, 1,2-T  richloroe  thane 

0.0050 

M 

Trichloroethene 

0.0050 

M 

Trichlorofluoromethane 

1.3 

RN 

2,4,5-Trichlorophenol 

NA 

NA 

2,4,6-Trichlorophenol 

0.0061 

RC 

1,2,3-Trichloropropane 

0.0000015 

RC 

Vanadium 

0.26 

RN 

Vinyl  Chloride 

0.0020 

M 

Vinyl  acetate 

37 

RN 

m~Xylene 

1.4 

RN 

o-Xylene 

1.4 

RN 

p-Xylene 

0.52 

RN 

Xylene  (total) 

10 

M 

Zinc 

11 

RN 

Screening  Criteria  Source  Codes 


Screening  Criteria  Source 

Code 

State  of  Alaska  Cleanup  Levels 

AK 

Maximum  Contaminant  Level  (MCL) 

M 

EPA  Region  III  Risk-Based  Concentrations,  carcinogenic  level 

RC 

EPA  Region  III  Risk-Based  Concentrations,  noncarcinogenic  level 

RN 

C-82 


Screening  Criteria  -  Soils 


Analyte 


Acenaphthene 


Acenaphthylene 


Acetone 


Aldrin 


Aluminum 


Anthracene 


Antimony 


Arsenic 


alpha-BHC 


beta-BHC 


delta-BHC 


gamma-BHC 


BTEX  (total) 


Barium 


Benz(a)anthracene 


Benzene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Benzoic  acid 


Benzyl  alcohol 


Berylhum 


Bromobenzene 


Bromodichloromethane 


Bromoform 


Bromomethane 


4-Bromophenyl  phenyl  ether 


2-Butanone(MEK) 


Butylbenzylphthalate 


Cadmium 


Calcium 


Residential 
Screening  Criteria 
mg/kg 


Industrial 
Screening  Criteria 
mg/kg 


Source 


Screening  Criteria  -  Soils  (Continued) 


Analyte 

Residential 
Screening  Criteria 
mg/kg 

Industrial 
Screening  Criteria 
mg/kg 

Source 

Carbon  disulfide 

7800 

100000 

RN 

Carbon  tetrachloride 

4.9 

22 

RC 

Chlordane 

0.49 

2.2 

RC 

4-Chloro-3-methylphenol 

NA 

NA 

NA 

4-Cliloroaniline 

310 

4100 

RN 

Chlorobenzene 

1600 

20000 

RN 

Chloroethane 

31000 

410000 

RN 

bis(2-Chloroethoxy)methane 

NA 

NA 

NA 

2“Chloroethyl  vinyl  ether 

2000 

26000 

RN 

bis(2-Chlor  oethyl)  ether 

0.58 

2.6 

RN 

Chloroform 

100 

470 

RC 

1-Chlorohexane 

NA 

NA 

NA 

bis(2~Chloroisopr  opyl)  ether 

9.1 

41 

RC 

Chloromethane 

49 

220 

RC 

2-Chloronaphthalene 

6300 

82000 

RN 

2-Chlorophenol 

390 

5100 

RN 

4-Chlorophenyl  phenyl  ether 

NA 

NA 

NA 

Chromium 

390 

1000000 

RN 

Chrysene 

88 

390 

RC 

Cobalt 

4700 

61000 

RN 

Copper 

2900 

38000 

RN 

4,4’-DDD 

2.7 

12 

RC 

4,4’-DDE 

1.9 

8.4 

RC 

4,4’-DDT 

1.9 

8.4 

RC 

Di-n-octylphthalate 

1600 

20000 

RN 

Dibenz(a,h)  anthracene 

0.088 

0.39 

RC 

Dibenzofuran 

NA 

NA 

NA 

Dibromochloromethane 

7.6 

34 

RC 

Dibromomethane 

NA 

NA 

NA 

Dibutyl  phthalate 

7800 

100000 

RN 

1,2-Dichlorobenzene 

7000 

92000 

RN 

1,3-Dichlorobenzene 

7000 

91000 

RN 

1,4-Dichlorobenzene 

27 

120 

RC 

C-84 


Screening  Criteria  -  Soils  (Continued) 


Analyte 


3,3’-Dichlorobenzidine 


1, 1-Dichloroethane 


1,2-Dicliloroethane 


1,1-Dichloroethene 


cis-l,2-Dicliloroethene 


trans-l,2-Dicliloroethene 


2,4-Dichlorophenol 


1,2-Dichloropropane 


cis-l,3-E>ichloropropene 


trans-l,3-Dichloropropene 


Dieldrin 


Diesel  Range  Organics 


Diethylphthalate 


2,4-Dimethylphenol 


Dimethylphthalate 


4,6-Dinitro-2-methylphenol 


2,4-Dinitrophenol 


2,4-Dinitrotoluene 


2,6-Dinitrotoluene 


Diphenylamine /N-NitrosoDPA 


Endosulfan  I 


Endosulfan  II 


Endosulfan  sulfate 


Endrin 


Endrin  aldehyde 


Ethylbenzene 


bis(2-Ethylhexyl)phthalate 


Fluoranthene 


Fluorene 


Gasoline  Range  Organics 


Heptachlor 


Heptachlor  epoxide 


Hexachlorobenzene 


Residential 
Screening  Criteria 
g/*« 


Industrial 
Screening  Criteria 
mg/lffi 


Source 


C-85 


Screening  Criteria  -  Soils  (Continued) 


Analyte 

Residential 
Screening  Criteria 
mg/kg 

Industrial 
Screening  Criteria 
mg/kg 

Source 

Hexachlorobutadiene 

8.2 

37 

RC 

Hexachlorocyclopentadiene 

550 

7200 

RN 

Hexachloroethane 

46 

200 

RC 

2-Hexanone 

NA 

NA 

NA 

HpCDD  Totals 

0.00041 

0.0018 

RC 

HpCDF  Totals 

0.00041 

0.0018 

RC 

HpCDF  Totals 

0.00041 

0.0018 

RC 

HxCDD  Totals 

0.000041 

0.00018 

RC 

HxCDF  Totals 

0.000041 

0.00018 

RC 

Indeno(l,2,3-cd)pyrene 

0.88 

3.9 

RC 

Iron 

NA 

NA 

NA 

Isophorone 

670 

3000 

RC 

Lead 

400 

400 

EL 

Magnesium 

NA 

NA 

NA 

Manganese 

390 

5100 

RN 

Mercury 

23 

310 

RN 

Methoxychlor 

390 

5100 

RN 

4-MethyL2-Pentanone(MIBK) 

6300 

82000 

RN 

Methylene  chloride 

85 

380 

RC 

2-Methylnaphthalene 

NA 

NA 

NA 

3-Methylphenol 

3900 

51000 

RN 

2-Methylphenol(o-cresol) 

3900 

51000 

RN 

4-Methylphenol(p’Cresol) 

390 

5100 

RN 

Molybdenum 

390 

5100 

RN 

N-Nitrosodiphenylamine 

130 

580 

RC 

N-Nitrosodipropylamine 

0.091 

0.41 

RC 

Naphthalene 

3100 

41000 

RN 

Nickel 

1600 

20000 

RN 

2-Nitroaniline 

4.7 

61 

RN 

3-Nitroaniline 

230 

3100 

RN 

4“Nitroaniline 

230 

3100 

RN 

Nitrobenzene 

39 

510 

RN 

2-Nitrophenol 

NA 

NA 

NA 

Screening  Criteria  -  Soils  (Continued) 


Analyte 

Residential 
Screening  Criteria 
mg/kg 

Industrial 
Screening  Criteria 

Source 

4-Nitrophenol 

4800 

63000 

RN 

OCDD 

0.0041 

0.018 

RC 

OCDF 

0.0041 

0.018 

RC 

PCB-1016 

5.5 

72 

RN 

PCB-1221 

0.083 

0.37 

RC 

PCB-1232 

0.083 

0.37 

RC 

PCB-1242 

0.083 

0.37 

RC 

PCB-1248 

0.083 

0.37 

RC 

PCB-1248 

0.083 

0.37 

RC 

PCB-1254 

0.083 

0.37 

RC 

PCB-1260 

0.083 

0.37 

RC 

PeCDD  Totals 

0.0000082 

0.000036 

RC 

PeCDF  Totals 

0.0000082 

0.000036 

RC 

Pentachlorophenol 

5.3 

24 

RC 

Phenanthrene 

NA 

NA 

NA 

Phenol 

47000 

610000 

RN 

Potassium 

NA 

NA 

NA 

Pyrene 

2300 

31000 

RN 

Selenium 

390 

5100 

RN 

Silver 

390 

5100 

RN 

Sodium 

NA 

NA 

NA 

Styrene 

16000 

200000 

RN 

2,3,7,8-TCDD 

0.0000041 

0.000018 

RC 

TCDD  Totals 

0.0000041 

0.000018 

RC 

TCDF  Totals 

0.000041 

0.00018 

RC 

1, 1, 1,2-T  etrachlor  oethane 

25 

110 

RC 

1, 1,2,2-Tetrachloroethane 

3.2 

14 

RC 

T  etrachloroethene 

12 

55 

RC 

Thallium 

6.3 

82 

RN 

Toluene 

16000 

200000 

RN 

Toxaphene 

0.58 

2.6 

RC 

l,2,4<Trichlorobenzene 

780 

10000 

RN 

1, 1, 1-T  richloroethane 

7000 

92000 

RN 
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Screening  Criteria  -  Soils  (Continued) 


Analyte 

Residential 
Screening  Criteria 
mg/kg 

Industrial 
Screening  Criteria 
mg/kg 

Source 

1,1,2-Trichloroethane 

11 

50 

RC 

Trichloroethene 

58 

260 

RC 

Trichlorofluoromethane 

23000 

310000 

RN 

2,4,5-Triclilorophenol 

7800 

100000 

RN 

2,4,6-Trichlorophenol 

58 

260 

RC 

1,2,3-T  richloropr  opane 

0.091 

0.41 

RC 

Vanadium 

550 

7200 

RN 

Vinyl  Chloride 

0.34 

1.5 

RC 

Vinyl  acetate 

78000 

1000000 

RN 

m-Xylene 

160000 

1000000 

RN 

o-Xylene 

160000 

1000000 

RN 

Xylene  (total) 

160000 

1000000 

RN 

Zinc 

23000 

310000 

RN 

Screening  Criteria  Source  Codes 


Screening  Criteria  Source^^^^^^^^  ^  ^  ^  ^  ^  ^ 

Code 

State  of  Alaska  Cleanup  Levels 

AK 

EPA  Lead  Based-Risk  Criteria 

EL 

EPA  Region  III  Risk-Based  Concentrations,  carcinogenic  level 

RC 

EPA  Region  III  Risk-Based  Concentrations,  noncarcinogenic  level 

RN 
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APPENDIX  D 


Statistical  Discussion 


INTRODUCTION 


The  analysis  for  the  Remedial  Investigation  (RI)  included  a  statistical  comparison  of 
chemical  data  from  the  sites  at  Galena  Airport  and  Campion  AFS  to  data  from  unaffected  areas 
(background).  Individual  concentrations  from  the  affected  areas  were  compared  to  an  upper 
limit  calculated  from  background  concentrations.  This  upper  limit  is  called  an  upper  tolerance 
limit  (UTL).  Section  1  of  this  appendix  presents  an  explanation  of  UTLs  and  their  use  in  this 
RI.  Section  2  discusses  the  calculation  of  UTLs. 


1.0  Description  of  Upper  Tolerance  I.imits  for  Background 

Two  types  of  statistical  comparisons  may  be  used  to  compare  results  from  different 
sample  populations.  One  approach  involves  means  comparisons  which  are  used  to  compare  the 
average  measured  background  concentration  to  a  corresponding  average  measured  concentration 
for  an  affected  area.  This  type  of  test  is  referred  to  as  a  test  of  central  tendency.  An  alternate 
approach  involves  comparing  individual  results  from  each  affected  area  to  calculated  upper  limits 
for  background  concentrations.  This  second  type  of  comparison  is  referred  to  as  an  extreme 
value  test.  Extreme  value  tests  were  used  to  identify  potentially  contaminated  areas  for  the  RI. 


Extreme  value  tests  require  estimating  the  upper  extreme  of  a  given  population  (in  this 
case  background  concentrations).  When  the  distribution  of  background  data  appear  to  follow 
a  known  distribution  (for  example,  normal  or  lognormal),  the  known  characteristics  of  the 
distribution  can  be  used  to  estimate  the  concentration  below  which  a  given  proportion  of  the  data 
are  expected  to  fall  (this  proportion  is  described  as  the  coverage).  Based  on  these 
characteristics,  parametric  UTLs  can  be  calculated  as  the  upper  confidence  limit  for  given 
coverage  level.  In  this  RI,  parametric  UTLs  represent  the  upper  95  %  confidence  limit  for  95  % 
coverage.  That  is,  one  can  be  95%  confident  that  95%  of  the  background  concentrations  for 
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the  analyte  of  interest  will  fall  below  the  UTL.  For  data  that  do  not  follow  a  known 
distribution,  nonparametric  UTLs  are  calculated.  At  the  95  %  confidence  level,  the  coverage 
provided  by  a  nonparametric  UTL  generally  is  less  than  95  % .  Although  the  nonparametric  UTL 
is  chosen  to  maximize  the  coverage,  95  %  coverage  often  is  not  achievable  given  the  sample  size. 


When  the  coverage  is  high  (95%  or  greater),  there  is  a  relatively  small  chance,  on  the 
order  of  1  in  20,  that  a  sample  taken  from  an  uncontaminated  area  will  have  an  inorganic 
concentration  greater  than  the  UTL.  When  individual  sample  results  are  compared  to  UTLs, 
they  are  interpreted  to  indicate  the  presence  of  potential  contamination  when  they  exceed  the 
UTLs. 


2.0  Calculation  of  Back2round  TITT.«; 


UTLs  were  calculated  for  the  background  data  so  that  individual  site  results  could  be 
compared  to  background  levels.  In  calculating  UTLs,  the  distribution  of  the  data  must  be 
considered. 

Normality  tests  were  performed  on  the  data  and  the  logs  of  the  data  using  the  Shapiro 
WiUc  test  (Gilbert,  1987;  Shapiro  and  Wilk,  1965).  UTLs  were  calculated  for  background  and 
upgradient  data  sets  that  were  normally  distributed  using  the  following  formula  for  normal 
distributions: 


UTL  =  X  +  (K  X  s) 

where  x  is  the  estimated  sample  mean,  K  is  the  tolerance  factor,  and  s  is  the  estimated  standard 
deviation.  For  data  sets  that  were  lognormally  distributed,  the  same  formula  as  provided  above 
was  used,  with  the  logs  of  the  data  used  in  all  calculations.  The  exponent  of  the  result  was 
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taken  to  arrive  at  the  lognormal  UTL.  Normal  and  lognormal  UTLs  were  calculated  for  the  95th 
percentile  (i.e.,  a  coverage  of  95%)  with  95%  confidence. 

For  background  data  sets  that  were  not  normally  or  lognormaUy  distributed, 
nonparametric  UTLs  were  estimated  as  the  maximum  background  concentration.  The  coverage 
for  non-parametric  UTLs  is  a  function  of  the  sample  size  and  was  often  less  than  the  coverage 
of  95  %  used  for  the  parametric  (normal  or  lognormal)  UTLs. 

For  background  data  sets  where  fewer  than  ten  percent  of  the  concentrations  were 
measurable  (measurable  concentrations  are  J-flagged  values  or  concentrations  above  the  detection 
limit),  the  calculation  of  a  UTL  was  inappropriate.  For  those  cases,  two  times  the  maximum 
detection  limit  was  used  as  the  level  to  which  all  individual  site  concentrations  should  be 
compared.  Note  that  no  statements  of  degree  of  confidence  or  coverage  provided  can  be  made 
in  these  cases. 

Tables  D-1  and  D-2  present  the  UTLs  for  groundwater,  surface  water,  surface  soil  and 
subsurface  soil  background  samples  collected  from  the  Galena  Ambient  Location  and  for  surface 
soil  background  samples  collected  from  the  Campion  Ambient  Location. 


Table  D-1 

Groundwater  and  Surface  Water  Background  Summary  Statistics 


Upper 


Matrix 

Site 

Method 

Analyte 

Min 

Max 

Mean 

N 

Tolerance 

Limit 

Units 

Test 

Type 

Coverage 

(%) 

GW 

Galena 

SW6010 

Aluminum 

-0.032 

0.100 

0.042 

6 

0.241 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Antimony 

0.003 

0.050 

0.032 

6 

0.100 

mg/L 

Normal 

95.00 

GW 

Galena 

SW7060 

Arsenic 

-0.005 

0.019 

0.004 

8 

0.027 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Barium 

0.210 

0.537 

0.374 

6 

0.893 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Beryl  1 i urn 

-0.002 

0.001 

0.000 

6 

0.005 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Cadmi urn 

-0.000 

0.003 

0.001 

6 

0.006 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Calci urn 

160.000 

326.000 

231.333 

6 

498.563 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Chromi urn 

-0.001 

0.005 

0.003 

6 

0.011 

mg/L 

Normal 

95.00 

GW 

Galena 

sweoio 

Cobalt 

-0.004 

0.038 

0.018 

6 

0.079 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Copper 

0.003 

0.010 

0.006 

6 

0.019 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Iron 

-0.003 

18.000 

4.980 

6 

30.662 

mg/L 

Normal 

95.00 

GW 

Galena 

SW7421 

Lead 

-0.047 

0.016 

-0.004 

8 

0.016 

mg/L 

Non-Parametric 

68.77 

GW 

Galena 

SW6010 

Magnesium 

27,000 

73.600 

47.450 

6 

125.328 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Manganese 

0.027 

23.100 

10.367 

6 

45.351 

mg/L 

Normal 

95.00 

GW 

Galena 

SW7470 

Mercury 

0.000 

0.000 

0.000 

4 

0.001 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Molybdenum 

-0.004 

0.025 

0.008 

6 

0.058 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Nickel 

-0.004 

0.102 

0.036 

6 

0.179 

mg/L 

Normal 

95.00 

GW 

Gal ena 

SW6010 

Potassi urn 

4.600 

7.300 

5.920 

6 

10.312 

mg/L 

Normal 

95.00 

GW 

Galena 

SW7740 

Selenium 

-0.003 

0.027 

0.005 

6 

0.027 

mg/L 

Non-Parametric 

60.70 

GW 

Galena 

SW6010 

Si  1 ver 

-0.002 

0.005 

0.002 

6 

0.015 

mg/L 

Normal 

95,00 

GW 

Galena 

SW6010 

Sodi urn 

4.500 

11.300 

7.302 

6 

17.051 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Thai  1 i urn 

-0,101 

0.050 

-0.011 

6 

0.202 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Vanadi urn 

-0.004 

0.010 

0.003 

6 

0.025 

mg/L 

Normal 

95.00 

GW 

Galena 

SW6010 

Zinc 

0.001 

0.019 

0.011 

6 

0.034 

mg/L 

Normal 

95.00 

SW 

Galena 

SW6010 

A1  umi  num 

0.100 

0.100 

0.100 

4 

0.400 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Antimony 

0.050 

0.050 

0.050 

4 

0.200 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW7060 

Arsenic 

0.002 

0.002 

0.002 

4 

0.008 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Barium 

0.057 

0.086 

0.066 

4 

0.086 

mg/L 

Non-Parametric 

47.29 

SW 

Galena 

SW6010 

Beryl  1 i urn 

0.001 

0.001 

0.001 

4 

0.004 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Cadmi urn 

0.003 

0.003 

0.003 

4 

0.010 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Calci urn 

33,000 

45.000 

37.000 

4 

74.805 

mg/L 

Lognormal 

95.00 

SW 

Galena 

SW6010 

Chromi urn 

0.005 

0.005 

0.005 

4 

0.020 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Cobalt 

0.005 

0.005 

0.005 

4 

0.020 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Copper 

0.010 

0.020 

0.013 

4 

0.020 

mg/L 

Non-Parametric 

47.29 

SW 

Galena 

SW6010 

Iron 

0.330 

1.000 

0.565 

4 

5.890 

mg/L 

Lognormal 

95.00 

SW 

Galena 

SW7421 

Lead 

0,002 

0.010 

0.005 

4 

0.025 

mg/L 

Normal 

95.00 

SW 

Galena 

SW6010 

Magnesium 

6.500 

7.800 

6.875 

4 

7.800 

mg/L 

Non-Parametric 

47.29 

SW 

Galena 

SW6010 

Manganese 

0.050 

0.160 

0.096 

4 

1.092 

mg/L 

Lognormal 

95.00 

SW 

Galena 

SW7470 

Mercury 

0,000 

0.000 

0.000 

4 

0.000 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Molybdenum 

0.025 

0.025 

0.025 

4 

0.100 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Nickel 

0.010 

0.010 

0.010 

4 

0.040 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Potassi urn 

3,800 

4.900 

4.225 

4 

7.328 

mg/L 

Lognormal 

95.00 

SW 

Galena 

SW7740 

Selenium 

0.003 

0.003 

0.003 

4 

0.010 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Silver 

0.005 

0.005 

0.005 

4 

0.020 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Sodi urn 

1,900 

2.700 

2.150 

4 

2.700 

mg/L 

Non-Parametric 

47,29 

SW 

Galena 

SW6010 

Thai  1 i urn 

0.050 

0,050 

0.050 

4 

, 0.200 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Vanadium 

0.010 

0.010 

0.010 

4 

0.040 

mg/L 

Twice  Max  DL 

SW 

Galena 

SW6010 

Zinc 

0.010 

0.039 

0,017 

4 

0.039 

mg/L 

Non-Parametric 

47.29 
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Table  D-2 

Surface  and  Subsurface  Soil  Background  Suninary  Statistics 


Upper 


Tolerance 

Test 

Coverage 

atrix 

Site 

Method 

Analyte 

Min 

Max 

Mean 

N 

Limit 

Units 

Type 

(%) 

SB 

Galena 

SW6010 

A1 umi num 

10000.00 

16000.00 

13250.00 

4 

26112.50 

mg/ kg 

Normal 

95.00 

SB 

Galena 

SW6010 

Antimony 

6.00 

8.00 

6.88 

4 

32.00 

mg/ kg 

Twice  Max  DL 

SB 

Galena 

SW7060 

Arsenic 

11.00 

14.00 

12.25 

4 

20.45 

mg/ kg 

Lognormal 

95.00 

SB 

Galena 

SW6010 

Barium 

180.00 

240.00 

217.50 

4 

352,81 

mg/ kg 

Normal 

95.00 

SB 

Galena 

SW6010 

Beryl 1 i urn 

0.15 

0.38 

0.26 

4 

0.88 

mg/ kg 

Normal 

95.00 

SB 

Galena 

SW6010 

Cadmium 

0.30 

0.39 

0.34 

4 

1.56 

mg/kg 

Twice  Max  DL 

SB 

Galena 

SW6010 

Calcium 

11000.00 

15000.00 

13000.00 

4 

22393.44 

mg/ kg 

Normal 

95.00 

SB 

Galena 

SW6010 

Chromi urn 

23.00 

32.00 

28.25 

4 

48.12 

mg/kg 

Normal 

95.00 

SB 

Galena 

SW6010 

Cobal t 

12.00 

13.00 

12.50 

4 

13.00 

mg/ kg 

Non -Parametric 

47.29 

SB 

Galena 

SW6010 

Copper 

27.00 

40.00 

33.75 

4 

61.42 

mg/kg 

Normal 

95.00 

SB 

Galena 

SW6010 

Iron 

23000.00 

28000.00 

25750.00 

4 

36356.69 

mg/kg 

Normal 

95.00 

SB 

Galena 

SW7421 

Lead 

8.20 

10.00 

9.03 

4 

13.76 

mg/ kg 

Lognormal 

95.00 

SB 

Galena 

SW6010 

Magnesium 

7300.00 

8000.00 

7775.00 

4 

9474.93 

mg/ kg 

Normal 

95.00 

SB 

Galena 

SW6010 

Manganese 

400.00 

430.00 

412.50 

4 

481,82 

mg/ kg 

Lognormal 

95.00 

SB 

Galena 

SW7471 

Mercury 

0.15 

0.26 

0.19 

4 

0.65 

mg/ kg 

Lognormal 

95.00 

SB 

Galena 

SW6010 

Molybdenum 

3.00 

3.90 

3.41 

4 

15.60 

mg/ kg 

Twice  Max  DL 

SB 

Galena 

SW6010 

Nickel 

27.00 

32.00 

30.50 

4 

42.75 

mg/kg 

Normal 

95.00 

SB 

Galena 

SW6010 

Potassium 

1100.00 

1600.00 

1275.00 

4 

3145.48 

mg/kg 

Lognormal 

95.00 

SB 

Galena 

SW7740 

Selenium 

0.29 

0.46 

0.35 

4 

1.84 

mg/kg 

Twice  Max  DL 

SB 

Galena 

SW6010 

Silver 

0.60 

0.80 

0.69 

4 

3.20 

mg/kg 

Twice  Max  DL 

SB 

Galena 

SW6010 

Sodi urn 

330.00 

500.00 

405,00 

4 

976.36 

mg/kg 

Lognormal 

95.00 

SB 

Galena 

SW6010 

Thai  1 i urn 

6.00 

8.00 

6.88 

4 

32.00 

mg/kg 

Twice  Max  DL 

Galena 

SW6010 

Vanadium 

39.00 

54.00 

46.00 

4 

91.81 

mg/kg 

Lognormal 

95.00 

Pb 

Galena 

SW6010 

Zinc 

67.00 

92.00 

81.75 

4 

137.38 

mg/kg 

Normal 

95.00 

SS 

Campi on 

SW6010 

A1 umi num 

2470.00 

10900.00 

7033.33 

6 

19562.04 

mg/kg 

Normal 

95.00 

ss 

Campion 

SW6010 

Antimony 

-18.00 

-1.45 

-5.55 

6 

25.20 

mg/kg 

Twice  Max  DL 

SS 

Campion 

SW7060 

Arsenic 

2.64 

14.90 

7.23 

6 

69,29 

mg/kg 

Lognormal 

95.00 

ss 

Campion 

SW6010 

Bari  urn 

127.00 

1940.00 

484.67 

6 

1940.00 

mg/kg 

Non-Parametric 

60.70 

SS 

Campion 

SW6010 

Beryl  1 i urn 

0.05 

0.35 

0.23 

6 

0.66 

mg/kg 

Normal 

95.00 

ss 

Campion 

SW6010 

Cadmi urn 

-0.07 

1.68 

0.40 

6 

3.74 

mg/ kg 

Twice  Max  DL 

ss 

Campion 

SW6010 

Calcium 

3490.00 

29600.00 

11845.00 

6 

208399.2 

mg/kg 

Lognormal 

95.00 

ss 

Campi on 

SW6010 

Chromium 

6.94 

20.90 

14.09 

6 

34.93 

mg/ kg 

Normal 

95.00 

ss 

Campi on 

SW6010 

Cobalt 

4.37 

86.60 

19.91 

6 

86.60 

mg/kg 

Non-Parametric 

60.70 

ss 

Campi on 

SW6010 

Copper 

7.18 

25.70 

13.05 

6 

62.81 

mg/ kg 

Lognormal 

95.00 

ss 

Campion 

SW6010 

Iron 

10200.00 

136000.00 

35783.33 

6 

136000.0 

mg/kg 

Non-Parametric 

60.70 

ss 

Campion 

SW7421 

Lead 

1.17 

9.65 

6.06 

6 

16.73 

mg/ kg 

Normal 

95.00 

ss 

Campion 

SW6010 

Magnesium 

1830.00 

4640.00 

3380.00 

6 

7597.45 

mg/ kg 

Normal 

95.00 

ss 

Campion 

SW6010 

Manganese 

147.00 

28100.00 

5023.00 

6 

28100.00 

mg/ kg 

Non-Parametric 

60.70 

ss 

Campion 

SW7471 

Mercury 

-0.06 

0.04 

-0.02 

6 

0.20 

mg/ kg 

Twice  Max  DL 

ss 

Campion 

SW6010 

Molybdenum 

0.25 

5.85 

1.56 

6 

44.32 

mg/kg 

Lognormal 

95.00 

ss 

Campi on 

SW6010 

Nickel 

10.50 

29.80 

19.38 

6 

85.16 

mg/kg 

Lognormal 

95.00 

ss 

Campion 

SW6010 

Potassium 

177.00 

1060.00 

455.83 

6 

3343.49 

mg/kg 

Lognormal 

95.00 

ss 

Campion 

SW7740 

Selenium 

0.87 

3.26 

2.19 

6 

5.04 

mg/ kg 

Normal 

95.00 

ss 

Campion 

SW6010 

Silver 

-1.05 

-0.31 

-0.52 

6 

2.38. 

mg/ kg 

Twice  Max  DL 

ss 

Campi on 

SW6010 

Sodi urn 

89.60 

301.00 

169.60 

6 

1068,98 

mg/ kg 

Lognormal 

95.00 

ss 

Campion 

SW6010 

Thai  1 1  urn 

-19.10 

0.68 

-3.38 

6 

90.40 

mg/ kg 

Twice  Max  DL 

ss 

Campion 

SW6010 

Vanadi urn 

13.80 

40.70 

26.78 

6 

121.99 

mg/ kg 

Lognormal 

95.00 

^s 

Campion 

SW6010 

Zinc 

18.00 

78.00 

39.70 

6 

210.87 

mg/kg 

Lognormal 

95.00 

m 

Gal ena 

SW6010 

A1  umi num 

5400.00 

14000.00 

12057.14 

7 

14000.00 

mg/ kg 

Non-Parametric 

65.18 

Galena 

SW6010 

Antimony 

4.15 

7.50 

6.09 

7 

30,00 

mg/ kg 

Twice  Max  DL 

ss 

Galena 

SW7060 

Arsenic 

4.20 

15.00 

11.46 

7 

15.00 

mg/kg 

Non-Parametric 

65.18 

D-5 


Table  D-2 

Surface  and  Subsurface  Soil  Background  Sumnary  Statistics 


Upper 


Matrix 

Site 

Method 

Analyte 

Min 

Max 

Mean 

N 

Tolerance 

Limit 

Units 

Test 

Type 

Coverage 

(%) 

SS 

Galena 

SW6010 

Bari um 

70.00 

250.00 

187.14 

7 

380.13 

mg/kg 

Normal 

95.00 

SS 

Galena 

SW6010 

Beryl  1 i um 

0.09 

0.36 

0.28 

7 

0.36 

mg/kg 

Non-Parametric 

65.18 

SS 

Galena 

SW6010 

Cadmi um 

0.21 

0.37 

0.31 

7 

1.48 

mg /kg 

Twice  Max  DL 

SS 

Galena 

SW6010 

Calcium 

4300.00 

15000.00 

12328.57 

7 

15000.00 

mg/kg 

Non-Parametric 

65.18 

SS 

Galena 

SW6010 

Chromi um 

9.70 

30.00 

25.10 

7 

30.00 

mg/ kg 

Non-Parametric 

65,18 

SS 

Galena 

SW6010 

Cobalt 

7.00 

14.00 

11.86 

7 

14.00 

mg/kg 

Non-Parametric 

65,18 

SS 

Galena 

SW6010 

Copper 

9.70 

37.00 

28.53 

7 

60.08 

mg/kg 

Normal 

95.00 

SS 

Galena 

SWSOlO 

Iron 

11000.00 

27000.00 

22714.29 

7 

27000.00 

mg/kg 

Non-Parametric 

65.18 

SS 

Galena 

SW7421 

Lead 

2.70 

11.00 

7.80 

7 

17.15 

mg/kg 

Normal 

95.00 

SS 

Galena 

SW6010 

Magnesium 

2600.00 

8700.00 

7114.29 

7 

8700.00 

mg/kg 

Non-Parametric 

65.18 

SS 

Galena 

SW6010 

Manganese 

200.00 

540.00 

405.71 

7 

766.96 

mg/kg 

Normal 

95.00 

SS 

Galena 

SW7471 

Mercury 

0.08 

0.20 

0.16 

7 

0.30 

mg/kg 

Normal 

95.00 

SS 

Galena 

SW6010 

Molybdenum 

2.10 

3.70 

3.06 

7 

14.80 

mg/kg 

Twice  Max  DL 

SS 

Galena 

SW6010 

Nickel 

17.00 

34.00 

28.86 

7 

34.00 

mg/ kg 

Non-Parametric 

65.18 

SS 

Galena 

SW6010 

Potassium 

320.00 

1600.00 

1072.86 

7 

2378.52 

mg/ kg 

Normal 

95.00 

SS 

Galena 

SW7740 

Selenium 

0.22 

0.37 

0.30 

7 

1.48 

mg /kg 

Twice  Max  DL 

SS 

Galena 

SW6010 

Silver 

0.42 

0.75 

0.61 

7 

3.00 

mg/ kg 

Twice  Max  DL 

SS 

Galena 

SW6010 

Sodi um 

41.50 

470.00 

378.79 

7 

470.00 

mg/ kg 

Non-Parametric 

65.18 

SS 

Galena 

SW6010 

Thai  1 i um 

4.15 

7.50 

6.09 

7 

30,00 

mg/ kg 

Twice  Max  DL 

SS 

Galena 

SW6010 

Vanadi um 

20.00 

48.00 

41,29 

7 

48.00 

mg/kg 

Non-Parametric 

65.18 

SS 

Galena 

SW6010 

Zinc 

27.00 

82.00 

67.86 

7 

82.00 

mg/kg 

Non-Parametric 

65.18 

APPENDIX  E 
Field  Documents 


1992  Drilling  Logs 


LOG  OF  DRILLING  OPERATIONS 


Monitor  WeU  #:  01-MW-01 
Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS _  LOCATION 

TOTAL  DEPTH  60.00  START  DATE _ 8/3/92 _ FINISH 

GEOLOGIST  Paul  A.  Conlen  APPROVED  BY  _ S.T.  Godard 

DRILLING  COMPANY  Hushes  Drilling _ DRILLER  R.  Ericksi 

DRILLING  METHOD  Grab/Snlit  Snoon _ EQUIPMENT  CME7 

DRILL  BIT  TYPE  AND  SIZE  Hohow  Stem  Auger  -  4  1/4”  H) _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Fire  Training  Area 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

8/3/92 _ FINISH  DATE _ 8/3/92 

_ S.T.  Ck>dard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


c 

Lithologic 

E  u 

?  1 
o  1 

u  1 

§  > 

IE  bfi 

O  nJ 
•C  CO 

ss 

Additional  Data  and  Comments 

CO  £  1 

o 

E  o 
^  g 

Description 

o 

OQ 

& 

Color,  Texture,  Moisture,  etc. 

143.20 

■Sandy  Silt :  olive  gray  (5Y  3/2),  fine  graine 
soft,  low  plasticity,  slightly  moist;  very  sandy 
silt.  (ML) 


ggea  trom  cuttings, 


’3/1/3/  100  Sandy  Silt :  moderate  olive  brown  (5 Y  4/4), 

3  very  fine  grained,  very  soft  sand,  low 

plasticity,  moist;  organic  matter  in  core.  (ML) 


BZ  PID  =  0  ppm. 


Headspace  =  3.0  ppm. 


Sand  :  light  olive  gray  (5Y  5/2),  fine  grained, 
poorly  graded,  round,  wet.  (SP) 

Sand  :  as  above,  fine  to  medium  grained; 
organic  fragments,  sand  grains  increasing  in 
size  with  depth.  (SP) 


Sand  grains  appear  to  stick  to  Spit  Spn  when 
deconning. 

Core  temp  =  8  C. 

Foamy  soaplike  substance  on  end  of  E*line 

when  checking  water 

level. 

-130  BZ  PID  =  0  ppm,  cuttings  =  0.0. 


1/2/3  100  "Sifty  .<&ndT  oirve  gray  JSY  gralnedT  ' 

poorly  graded,  round,  soft,  wet.  (SM) 

Satv  S^  :  light  olive  gray  (5Y  5/2),  very 
fine  grained,  poorly  graded,  very  soft; 
oxidation  laminae  <  2mm,  blackish  laminae  < 
10mm.  (SM) 


Slow  drilling,  BZ  PID  =  0  ppm,  cuttings  =  1-4 
ppm. 


'SanJ  r olive’grajT (5V 3/2"),  fine  grained, 
poorly  graded,  round,  wet;  few  medium  grains 
sand  dispersed  throughout.  (SP) 


BZ  PID  =  0  ppm,  cuttings  =  1-3  ppm. 


1/1/0/  NR  :  as  above. 

0 


No  recovery,  sample  fell  out  of  Spit  Spn. 
2.5*  Heave  in  augers  when  try  to  resume 
drilling. 


♦♦NOTES** 

BH  PID  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-1 


Monitor  Well  if:  01-MW-01 


CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


Page  2  of  2 


PROJECT  Galena  Stage  3  RI/FS  LOCATION  Galena  AFS  Area,  Alaska 


Depth  Below 
Surface  (ft) 

Sample 

Interval 

Blow  Count 

Sample 
Recovery  % 

Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 

Graphic 

Log 

Elevation 
(ft  MSL) 

Additional  Data  and  Comments 

1 

30- 

Sand  :  fine  to  medium  grained. 

-- 

Logged  from  cuttings. 

-30 

-no 

- 

35- 

Sand  :  medium  grained;  many  large  sand 

- 

-35 

grains  and  small  gravels  on  augers  as  they  are 

— 

pulled,  increase  with  depth. 

- 

- 

-105 

: 

40— 

- 

m 

n 

- 

► 

- 

-100 

- 

45- 

V  *  ' 

- 

-45 

u 

- 

- 

—95 

50- 

-50 

- 

-90 

- 

55— 

-55 

60— 

-85 

find  of  Borehole  at  60’  BGL. 

H 

1 

E-2 


CORPORJ&YION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  it:  01-MW-02 
Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS _ 

TOTAL  DEPTH  30.00  START  DATE  _ 

GEOLOGIST  Paul  A.  Conlen  APPROVED  BY 

DRILLING  COMPANY  Hughes  Drilling _ 

DRILLING  METHOD  Grab/SnUt  Spoon _ 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

8/6/92 _ FINISH  DATE _ 8/6/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_ DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 

4  1/4"  ID _ 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Fire  Training  Area 


Lithologic 

Description 

c  ^ 

Graphic 

Log 

Elevatio 
(ft  MSL 

Additional  Data  and  Comments 

Color,  Texture,  Moisture,  etc. 

143.10 

BHPID 


omcunings, 

=  0  ppm,  cuttings 


2/1/1/  100  ’  "SAty  &iidT  Tight  oTive  giiy  (5^372),  Fme 
2  grained,  poorly  graded,  moist;  very  silty,  layer 

of  silt  with  oxidation  stains  and  organic 
material  from  6.0’  to  6.5’,  increase  sand 
content  widi  depth.  (SM) 


BZ  PID  =  0  ppm,  cuttings  =  0.0. 
No  odor,  no  OVM  hit. 


"SAtT  olive  gray  75 Y  5/2), '"wet;  silts  HuninatedT 
with  fine  and  medium  grained  sand  l-3mm 
thick  laminae,  dusky  yellow  (5Y  6/4).  (ML) 


BZ  PID  =  0  ppm,  cuttings  =  0.0. 


TsAty  5ganilT  olTve  ^y  75?  3/5),  Ahe  ^TnedT 
poorly  graded,  round,  wet.  (SM) 

no"lith-descriptIbn;  ?ew  gravel,  ~  < 
10mm,  sub-round.  (ML) 


Sand  :  olive  gray  (5Y  3/2),  fme  grained, 
poorly  graded,  round,  wet.  (SP) 

"SAt  T  no” lith^escriptibn ;  3  ""slit  Taihmae  .”(ML) ' 


BZ  PID  =  0  ppm. 


yiiO/504  100  Sand  ;  light  olive  gray  (5Y  5/2),  fme  to 
”  medium  grained,  well  graded,  round,  wet; 

' encountered  permafrost.  (SW) 

4/4/3/  100  Sand  :  as  above.  (SW) 

♦♦NOTES** 

BH  PBD  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


BZ  PID  =  0  ppm,  cuttings  =  0.0. 
Permafrost. 

BZ  PID  =  0  ppm,  cuttings  =  0.0. 

Gravel  seen  on  lead  auger  when  pulled  from 


E-3 


«  « 
I"  u 

C 

g 

U 

6^ 
-  b 

c  > 

Lithologic 

o 

a 

C3£ 

.  o 

c 

o  hJ 
on 

Additional  Data  and  Comments 

o 

CS  O 

on  o 
u 

Description 

S 

O 

W  w 

oc 

Color,  Texture,  Moisture,  etc. 

LOG  OF  DRILLING  OPERATIONS 


Galena  Stage  3  RI/FS 


LOCATION 


Monitor  Well  #:  01-l\/IW-02 
j  Page  2  of  2 


Galena  AFS  Area.  Alaska _ 


CORPORAT  ION 


LOG  OF  DRILLING  OPERATIONS 


Soil  Boring  01  -SB-01 
Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS _ 

TOTAL  DEPTH  9.50  START  DATE _ _ 

GEOLOGIST  R.  Petrossian  APPROVED  BY 

DRILLING  COMPANY  Hughes  Drilling _ 

DRILLING  METHOD  Grab/SnHt  Spoon _ 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

8/8/92 _ HNISH  DATE _ 8/8/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRn _ 


DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Fire  Training  Area 


3/3/3/  60 
4 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


GiaveUv  Silt :  pale  red  (5R  6/2),  loose, 
non-plastic,  dry;  some  roots  and  slightly 

_ f  ^ 

SandySiltT  giiyish  brown  (5YR  3/2).  (ML) 


Ijiavellv' Sand  7  Brownish  gray  {5YR  47iT, 
very  fine  grained,  poorly  graded,  well  rounded, 
moist;  carbonaceous  material,  dry  intervals, 
sli^tly  organish  staining,  woody  plant 

remains  ._(SP) _ 

Silty  SaiMlT  dark  yellow  brown  (lOYR  4/2), 
very  fine  grained,  poorly  graded,  well  rounded, 
moist;  slightly  organish  staining.  (SM) 


Additional  Data  and  Comments 


Headspace  =  10.2  ppm. 


Headspace  =  0  ppm. 


Headspace  =  0  ppm. 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-5 


LOG  OF  DRILLING  OPERATIONS 


Soil  Boring  ff-.  01 -SB-02 
Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS _ 

TOTAL  DEPTH  9.50  START  DATE  _ 

GEOLOGIST  R.  Petrossian  APPROVED  BY 

DRILLING  COMPANY  Hughes  Drilling _ 

DRILLING  METHOD  Grab/Split  Spoon 


DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auger  -  4  l/4»  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Fire  Training  Area 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

8/8/92 _ FINISH  DATE _ 8/8/92 

_ S.T.  Godard _ R.G  J  275  -  Alaska 

__  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  Nodwell  TrkRg _ 


c 

p 

o 

U 

-  b 

c  > 

Lithologic 

.o 

o 

c4  O 

^  g 

Description 

E  J 
O 

n 

PC 

Color,  Texture,  Moisture,  etc. 

2/2/2/  50 
2 


2/2/2/  100 
3 


Sandy  Silt :  olive  gray  (5Y  4/1),  fine  grained, 
poorly  graded,  round,  soft,  non>plastic,  dry; 
slightly  compacted,  some  dark  black  blotches 
of  staining.  (ML) 


SHty  Sand  :  light  olive  gray  (5Y  6/1),  fine 
grained,  poorly  graded,  round,  soft,  moist;  fine 
at  top  to  coarse  at  bottom,  some  rootlets.  (SM) 


Silty  Sand  :  olive  gray  (5Y  3/2),  fine  grained, 
poorly  graded,  round,  firm,  moist;  more 
rootlets,  plant  remains,  strong  odor,  few 
pebbles.  (SM) 

End  of  Borehole  at  9.5’  BGL. 


eaaspace  =  117  ppm,  from  split  spoon 
cuttings  (grab  sample). 


Headspace  =  201  ppm. 


Headspace  =  433  ppm. 


-135  Headspace  =  730  ppm. 


**NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  LeveL  NR  =  No  Recoveiy 
ppm  =  parts  per  million 


E-6 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


LOCATION 


Soil  Boring  #:  01 -SB-02 
Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  9.50  START  DATE _ FINISH 

GEOLOGIST  R.  Petrossian  APPROVED  BY  _ S.T.  Godard 

DRILLING  COMPANY  Hughes  DrillinP _ DRILLER  Rod  & 

DRILLING  METHOD  Grab/SpUt  Spoon _ EQUIPMENT  CME  7 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auaer  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Fire  Training  Area 


Galena  AFS  Area,  Alaska 


_ FINISH  DATE _ 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

DRILLER  Rod  &  Rickv _ 

EQUIPMENT  CME  75  NodweU  TrkRg _ 


c 

c  ^ 

p 

o 

CJ 

: 

Lithologic 

(J 

ifi  bO 

o.  o 

•S  CO 

Additional  Data  and  Comments 

o 

ea  O  1 
t/3  O  ! 
O  1 

Description 

o 

W  w 

03 

oi  : 

Color,  Texture,  Moisture,  etc. 

142,70 1 

Sandy  Silt :  olive  gray  (5Y  4/1),  fine  grained, 
poorly  graded,  round,  soft,  non-plastic,  dry; 
slightly  compacted,  some  dark  black  blotches 
of  staining. 


Silty  Sand  :  light  olive  gray  (5Y  6/1),  fine 
grained,  poorly  graded,  round,  soft, 
non-plastic,  moist;  fme  at  top  to  coarse  at 
bottom,  some  rootlets. 

Silty  .Sand  :  olive  gray  (5Y  3/2),  fme  grained, 
poorly  graded,  round,  firm,  non-plastic,  moist; 
more  rootlets,  plant  remains,  strong  odor,  few 
pebbles. 


1 17  ppm  from  split  spoon  cutimgs  (grab 
sample). 


201  ppm. 


433  ppm. 


-135  730  ppm. 


Total  Depth  at  9.5*  BGL. 


**NOTES** 

BH  PID  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-7 


LOG  OF  DRILLING  OPERATIONS 


LOCATION  _ Galena  AFS  Area.  Alaska 

_ FINISH  DATE _ 

_ S.T.  Godard _ R.GJ  _275  -  Alaska 

DRILLER  R.  Erickson.  R.  Ish _ 

EQUIPMENT  CME  75  NodweU  TrkRg _ 


Monitor  Well  04-MW-02 

Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  21.50  START  DATE _ _  F 

GEOLOGIST  R.  Petrossian  APPROVED  BY  _ S.T.  God 

DRILLING  COMPANY  Hughes  DrillinP _ DRILLER  _RJ 

DRILLING  METHOD  Grab/Snlit  Spoon _ EQUIPMENT  C 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Ambient  Site 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 
^vel :  no  lithologic  description. 


^  Additional  Data  and  Comments 

O  I 


/ery  gravelly  at  surface. 


1/1/1  100 


Sandy  Silt :  brown,  fine  grained,  poorly 
graded,  sub-angular  to  sub-round,  soft,  low 
plasticity,  moist;  abundant  organics, 
woodchips,  and  roots.  (ML) 


Silty  Sand  :  olive  gray,  fine  grained,  poorly  r. 
graded,  sub-round  to  sub-angular,  soft,  moist; 
coarsening  downward,  organics,  rootlets,  slight 
organish-brown  motling  in  fine  grained  sand.  ^  ^ 
(SM)  ' 


Gravelly  Sand  :  tan  brown,  medium  grained, 
well  graded,  sub-angular  to  angular,  soft,  wet; 
lots  of  quartz  pebbles,  some  larger  pebbles, 
some  black  organic.  (SW) 


Headspace  =  7.1  ppm. 


Water  level  at  13.8’  BGL. 


Gravelly  Sand  :  coarse  grained,  well  graded, 
sub-angular  to  sub-round,  soft,  wet;  50% 
mafis,  50%  sialic.  (SW) 

End  of  Borehole  at  21 .5’  BGL. 


OVM  =  0.0  ppm. 

Permafrost  from  20.5’  to  21.5* 


♦♦NOTES** 

BH  PID  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-8 


LOG  OF  DRILLING  OPERATIONS 


PROJECT  _ Galena  Stage  3  RI/FS _ LOCATION 

TOTAL  DEPTH  25.50  START  DATE _ F 

GEOLOGIST  R.  Petrossian  APPROVED  BY  _ S.T.  God 

DRILLING  COMPANY  Hughes  Drilling _ DRILLER 

DRILLING  METHOD  Grab/Snlit  Snoon _ EQUIPMENT  C 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Ambient  Site 


Monitor  WeU  if:  04-MW-03 

Page  1  of  1 


Galena  AFS  Area.  Alaska 


_ FINISH  DATE _ 

_ S.T.  Gk)dard _ R.G.^  275  -  Alaska 

DRILLER  R.  Erickson.  R.  Ish _ 

EQUIPMENT  CME  75  NodweU  TrkRg _ 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


Additional  Data  and  Comments 


Silt :  olive  gray  (5Y  4/1),  soft,  non-plastic, 
diy;  intervals  of  horizontaj  woodchips  - 1/2" 
long  and  smaller  with  vertical  rootlets.  (ML) 


Very  soft. 


2/2/3  100  Sandy  Silt :  olive  gray  (5Y  4/1),  fine  grained, 

poorly  graded,  soft,  non-plastic,  wet;  50% 

mafic,  50%  micaceous  silic«e^(ML)  _ 

'aarkyellow Frown ri0'^"472), 
fine  grained,  poorly  graded,  sub-angular  to  ^ 
sub-round,  very  soft,  non-plastic,  wet.  (SM)  J 


-135  Water  level  at  10.7’  BGL. 


:  dark  yellow  brown  (lOYR  4/2),  fine 
grained,  poorly  graded,  sub-angular,  very  soft, 
wet;  coarsening  downward,  more  silica, 
yellowish  colored  grains.  (SP) 


Silly  Sand  :  olive  gray,  fine  grained,  poorly 
graded,  soft,  wet^(SM) 

'Sabff  r  daft  yellow  bFo^,  medium  graiii^, 
poorly  graded,  sub-round,  soft,  wet.  (SP) 


Silty  Sand  :  olive  gray,  fine  grained,  poorly 
graded,  sub-round,  hard,  frozen;  micaceous 
flakes,  intervals  of  woodchips.  (SM) _ 


Hit  permafirost. 


♦♦NOTES** 

BH  PID  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  —  parts  per  million 


E-9 


O  R  A  Y  I  O  N 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  05-MW-01 
Page  1  of  2 


PROJECT  _ Galena  Stane  3  RI/FS _  LOCATION 

TOTAL  DEPTH  60.00  START  DATE  _ 7/21/92 _ ^ 

GEOLOGIST  B.  J.  Coel  APPROVED  BY  _ S.T.  G 

DRILLING  COMPANY  Hughas  DrillinP _ DRILLER  J 

DRILLING  METHOD  Grab/Solit  Spoon _ EQUIPMENT 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  POL  Area 


_  LOCATION  _ Galena  AFS  Area,  Alaska 

7/21/92 _ FINISH  DATE _ 7/21/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish 
_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


c  <u 

c 

=> 

o 

U 

t>  : 

Lithologic 

Graphic 

Log 

c  ^ 

Additional  Data  and  Comments 

1 

rt  O  ' 

Description 

tu  w 

s 

PC 

Color,  Texture,  Moisture,  etc. 

148.50 

_  are  yellowish  brown  (1 

very  fine  grained,  poorly  graded,  soft, 
non-plastic,  dry.  (ML) 


gged  rrom  cuttings 


Sandy  Silt :  dark  yellowish  brown  (10 YR  4/2), 
very  fine  grained,  poorly  graded,  soft, 
non-plastic,  moist;  some  rounded  gravel.  (ML) 


BH  PID  =  1,3  ppm,  BZ  PID  =  1.3  ppm. 


1/1/3/  100  Sandy  Silt :  dark  yellowish  brown  (10 YR  4/2), 
3  veiy  fine  grained,  poorly  graded,  soft, 

non-plastic,  moist;  trace  clay  with  iron 
staining,  trace  woodchips.  (ML) 


2/1/3  100  "SanJ  T  da^  yellowish  brown  (l^^VR  4/2),  * 

medium  grained,  poorly  graded,  sub-round, 
non-plastic,  moist;  approx.  5%  coarse  sand. 
(SP) 


Sample  10’-12’,  05-MW-01-02. 
BH  &  BZ  PID  =  0  ppm. 
Headspace  =  33.3  ppm. 


-135  Water  level  at  13.2*  BGL. 


BH  PID  =  2.7  ppm,  BZ  PID  =  1.3  ppm. 


2/2/2  100  Graveriv  Sand  ?  olive  gray  (5Y  ^/f),  meJiunf  ~  .-b  •  *. 

grained,  well  graded,  sub-round,  non-plastic,  v * 
moist.  (SW) 


Core  temp  =  14  C,  sieve  sample. 


2/2/3  NR  ’  'Sand  fdailc  yellowish  brown  472),  fine"^ 

to  medium  grained,  wet.  (SP) 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


BH  PID  =  1  ppm,  BZ  PID  =  0  ppm,  logged 
from  cuttings. 

3*  Heave,  no  recovery. 


E-IO 


Monitor  Well  ft:  05-MW-01 
Page  2  of  2 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  05-MW-02 
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PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  53.00  START  DATE _ 7/23/92 _ ^ 

GEOLOGIST  B.  J.  Coel  APPROVED  BY  _ S.T.  G 

DRILLING  COMPANY  Hughes  Drilling _ DRILLER  J 

DRILLING  METHOD  Grab/SnUt  Snoon _ _  EQUIPMENT 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  POL  Area 


LOCATION  _ Galena  AFS  Area.  Alaska 

7/23/92 _ FINISH  DATE _ 7/23/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


c  ^ 

C  OJ 

c 

3 

O 

U 

6^ 
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c  > 

Lithologic 
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Additional  Data  and  Comments 

£ 

o 

ra  o 

Description 

S  •-J 
O 

W  w 

Color,  Texture,  Moisture,  etc. 

147.40 

_ _ _ ark  yellowish  brown  (lOYR 

4/2),  fine  grained,  well  graded,  sub-round,  dry. 
(SW) 


Lx)gged  from  cutlmgs,  represents  i 
Looks  like  fill. 


5/3/3/  87.5 
3 


‘San3y_SfltT  dark  yellowish ‘Browi  (ll)YR  4/2),  ' 

very  fine  grained,  poorly  graded,  soft,  r  • 

non-plastic,  moist.  (ML)  ^  * 

r  dail:  yeTlowTsfi  brown  fine  "" 

grained,  poorly  graded,  sub-angular,  moist. 

(SP) 


2/2/2  100  Saiul :  dark  yellowish  brown  (lOYR  4/2),  fine 

grained,  poorly  graded,  sub-angular,  moist; 
approx.  10%  coarse  sand,  trace  gravel.  (SP) 


-140  ^  1  =  1  ppm. 

Sample  T-9\  05-MW-02-02, 


Headspace  =  11.3  ppm. 


Water  level  at  12.4*  BGL. 


BH  PID  =  3  ppm,  BZ  PID  =  1  ppm. 


3/1/1  100 


:  dark  yellowish  brown  (lOYR  4/2),  fine 
grained,  poorly  graded,  sub-angular,  wet;  trace 
medium  sand,  trace  woodchips,  (SP) 


BH  &  BZ  PID  =  0  ppm. 


2/2/2  100 


Sand  :  dark  yellowish  brown  (lOYR  4/2),  fine 
grained,  poorly  graded,  sub-angular,  wet;  trace 
medium  sand.  (SP) 


BZ  PID  =  0  ppm,  BH  PID  =  missed. 


**NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


EA2 


LOG  OF  DRILLING  OPERATIONS 


Monitor  WeU  #:  05-MW-02 

Page  2  of  2 


PROJECT 


Galena  Stage  3  RI/FS 


LOCATION 


Galena  AFS  Area.  Alaska 


OBI 

I 

I 

I 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


5!and  :  dark  yellowish  brown  (10 YR  4/2),  fine 
grained,  poorly  graded,  sub-angular,  wet;  trace 
medium  and  coarse  sand.  (SP) 


Additional  Data  and  Comments 


BH  PID  =  1  ppm,  BZ  PID  =  0  ppm. 
Slight  heaving. 


Sand  :  dark  yellowish  brown  (lOYR  4/2), 
medium  grained,  poorly  graded,  sub-angular, 
wet;  trace  medium  and  coarse  sand,  trace 
woodchips.  (SP) 

:  Clark  yellowish  brown  (lOYR  4/2), 
coarse  grained,  well  graded,  sub-angular,  wet; 
trace  gravel,  trace  woodchips,  approx.  20% 
medium  sand.  (SP) 


Sand  :  olive  gray  (5Y  4/1),  coarse  grained, 
well  graded,  sub-round,  wet;  trace  gravel, 
approx.  20%  medium  and  fine  sand.  (SP) 


BH  PID  =  1  ppm,  BZ  PID 
=  15  C. 


:  0  ppm,  core  temp 


BH  PID  =  1  ppm,  BZ  PID  *=  0  ppm. 


BH  &  BZ  PID  =  0  ppm. 

No  recovery. 

Drilled  to  53’  and  installed  well  at  51*. 


E-13 


CORPORATIOH 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  05-MW-03 

Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  60.00  START  DATE  _ 7/22/92 _ ] 

GEOLOGIST  GJC _ APPROVED  BY  _ S.T.  G 

DRILLING  COMPANY  Hughes  Drillinp _ DRILLER  J 

DRILLING  METHOD  Grab/Solit  Snoon _ EQUIPMENT 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  POL  Area 


LOCATION  _ Galena  AFS  Area,  Alaska _ 

7/22/92 _ FINISH  DATE _ 7/22/92 

_ S.T.  Godard _ R.G.#  275-  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ _ 


c  u 

c 
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O 

U 

-  b 
g-S 
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Lithologic 

H 

c  ^ 
O  J 

5  IS 

•Additional  Data  and  Comments 

eo  ^ 

CO  B 

> 

o 

a  o 
^  g 

Description 

W  w 

n 

PC 

Color,  Texture,  Moisture,  etc. 

■ 

145.80 

PJ  r  V'/4  IMcOTi  I 


_ _  ark  yellowish  brown  (L 

4/2),  fine  grained,  poorly  graded,  sub-round, 
moist;  fine  to  coarse  gravel.  (SP) 


1/1/1  100  Sandy  Silt :  brownish  gray  (SYR  4/1),  soft, 

non-plastic,  moist;  abundant  woodchips, 
organics.  (ML) 


2/2/  100  Sand  :  olive  gray  (5Y  4/1),  fine  grained, 

35  poorly  graded,  sub-round,  moist;  trace  fme 

gravel.  (SP) 


Logged  from  cuttings  0’-4’ 


BH  &  BZ  PID  =  0  ppm. 


100  Sand  :  olive  gray  (5Y  4/1),  fine  grained, 
poorly  graded,  sub-round,  wet.  (SP) 


BH  &  BZ  PID  =  0  ppm. 

Sample  8 '-12',  05-MW-03-02,  duplicate 
05-DS-02. 


Approx,  water  depth  at  12,3’  BGL. 


BH  &  BZ  PID  =  0  ppm. 


Gravelly  Sand  :  olive  gray  (5Y  4/1),  fine  to 
coarse  grained,  well  graded,  sub-round  to 
round;  minor  fine  to  coarse  gravel,  slight 
hydrocarbon  odor.  (SW) 

*^5  r61ive"gfay  (5?  ?/r),'’fme  gTame^d7  ” 
poorly  graded,  sub-round,  wet;  medium  to 
coarse  grain  interbed  from  24.3’  to  24.5’, 
slight  hydrocarbon  odor,  (SP) 


BH  PID  =  12  ppm,  BZ  PID  =  0  ppm. 
Sieve  sample. 


BH  PID  =  65  ppm,  BZ  PID  =  0  ppm. 
Sieve  sample,  2’  heave. 


♦*NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recoveiy 
ppm  =  parts  per  million 


E-14 


PROJECT 


LOG  OF  DRILLING  OPERATIONS 


Galena  Stage  3  RI/FS 


LOCATION 


Monitor  Well  #:  05-MW-03 
5  Page  2  of  2 


Galena  AFS  Area,  Alaska 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


.9 

4=  bO  w  C/D 

a,  o  « 

o 


Additional  Data  and  Comments 


6/4/3  NR 


Gravelly  Sand  :  olive  gray  (5 Y  4/1),  fine  to 
medium  grained,  poorly  graded,  sub-round, 
wet;  sparse  fine  gravels,  trace  coarse  gravel. 
(SP) 


BH  PID  =  240  ppm,  BZ  PID  =  0  ppm. 


BH  PID  =  660  ppm,  BZ  PID  =  2-36  ppm. 

High  blow  counts  due  to  heave,  6’  heave. 

No  sampling  for  lithology  from  35.5’  to  TD. 
Heaving  sands. 


BH  PID  =  569  ppm,  BZ  PID  =  0  ppm. 


E-15 


Monitor  Well  it: 


LOG  OF  DRILLING  OPERATIONS 


05-MW-04 
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PROJECT  _ Galena  Stane  3  RI/FS _  LOCATION 

TOTAL  DEPTH  50.00  START  DATE  _ 7/30/92 _ ] 

GEOLOGIST  B.  J.  Coel  APPROVED  BY  _ S.T.  G 

DRILLING  COMPANY  Hughes  Drilling _ DRILLER  J 

DRILLING  METHOD  Grab/Split  Spoon _ EQUIPMENT 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auger  -  4  1/4”  ID  _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  POL  Area 


_  LOCATION  _ Galena  AFS  Area.  Alaska _ 

7/30/92 _ FINISH  DATE _ 7/30/92 

_ S.T.  Godard _ R.G.#  275  >  Alaska 

__  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


Sample 

Interval 

Blow  Count 

Sample 
Recovery  % 

Lithologic 

Description 

Graphic 

Log 

Elevation 
(ft  MSL) 

Additional  Data  and  Comments 

Color,  Texture,  Moisture,  etc. 

143.60 

_  :  olive  black  (5Y  2/1),  very  fine 

grained,  poorly  graded,  soft,  medium 
plasticity,  moist.  (MH) 


Logged  from  cuttings,  0’-8’ 
Background  PID  =  1  ppm. 


:  olive  gray  (5Y 47 1),  fine  grained, 
poorly  graded,  sub-angular,  wet;  trace  coarse 
sand,  strong  hydrocarbon  odor.  (SP) 


BH  PID  =  500  ppm,  BZ  PID  3  ppm. 

Water  level  at  8.67’  BGL. 

Sample  8’-10’,  05-MW-04-02. 

Brass  sleeves  loaded  incorrectly,  no  recovery  in 
sleeves. 


Sand  :  olive  gray  (5Y  4/1),  fine  grained,  well 
graded,  sub-angular,  wet;  10%  coarse  sand, 
trace  gravel,  strong  hydrocarbon  odor.  (SP) 


BH  PID  =  500  ppm,  BZ  PID  =  3  ppm. 


Sand  :  olive  gray  (5Y  4/1),  fme  grained,  poorly 
graded,  sub-angular,  wet;  strong  hydrocarbon 
odor.  (SP) 


Sand  :  olive  gray  (5Y  4/1),  fine  grained, 
poorly  graded,  sub-angular,  wet;  hydrocarbon 
odor.  (SP) 


**NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


BH  PID  ==  421  ppm,  BZ  PID  *=  3  ppm. 

1.5’  Heave,  temp  =  12  C. 

PID  on  cuttings  =  750  ppm. 


BH  PID  =  625  ppm,  BZ  PID  =  <5  ppm. 

Temp  =  10  C. 

PID  on  cuttings  =  600  ppm. 


PROJECT 


LOG  OF  DRILLING  OPERATIONS 


Monitor  WeU  it:  05-l\/IW-04 
Page  2  of  2 


Galena  Stage  3  RI/FS 


LOCATION 


Galena  AFS  Area.  Alaska 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


5;aTMi :  olive  gray  (5Y  4/1),  fine  grained, 
poorly  graded,  sub-angular,  wet;  trace  coarse 
sand,  trace  gravel,  faint  hydrocarbon  odor. 
(SP) 


■S  S?  '32 

o 


Additional  Data  and  Comments 


BH  PID  =  330  ppm,  BZ  PID  =  1  ppm. 

Temp  =  9  C,  6’  heave. 

Too  much  heave,  quit  sampling,  installed  well  at 
47’. 


E-l? 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  05-MW-05 
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PROJECT  _ Galena  Stage  3  RI/FS _ 

TOTAL  DEPTH  40.00  START  DATE  _ 

GEOLOGIST  B.  J.  Coel  APPROVED  BY 

DRILLING  COMPANY  Hughes  Drillinp _ 

DRILLING  METHOD  Grab/Split  Spoon 


DRILL  BIT  TYPE  AND  SIZE 


_  LOCATION  _ Galena  AFS  Area.  Alaska _ 

7/31/92 _ FINISH  DATE _ 7/31/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_ DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


Hollow  Stem  Auger  -  4  1/4"  ID 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  POL  Area 


Lithologic 

Description 


Color,  Texture,  Moisture,  etc. 


,  :  olive  black  (5Y  2/1),  very  fine 

grained,  poorly  graded,  soft,  non-plastic, 
moist;  hydrocarbon  odor.  (ML) 


Additional  Data  and  Comments 


Logged  from  cuttings,  0’-5’. 

PID  on  cuttings  =  44  ppm,  BZ  PID  =  3  ppm. 


100  Sandy  Silt :  olive  black  (5 Y  2/1),  very  fine 
grained,  poorly  graded,  soft,  non-plastic, 
moist;  lots  of  wcxxl,  strong  hydrocarbon  odor. 
(ML) 


Headspace  ==  500  ppm. 
Sample  5*-7’,  05-MW-05-02. 


100  Samiv  Silt :  olive  black  (5Y  2/1),  very  fine 
grained,  poorly  graded,  soft,  non-plastic,  wet. 

(ML)_,_,_^ 

^aad  :  61iveT)lacTc  (SY  5/T)7fme  graTnedT 
poorly  graded,  sub-angular,  wet.  (SP) 


Water  level  at  9.6’  BGL. 

BH  PID  =  25  ppm,  BZ  PID  =  0  ppm. 
Temp  =  11  C. 


-130  PID  on  cuttings  =  25  ppm. 


2/2/3  83  Sand  :  olive  gray  (5Y  4/1),  fine  grained, 

poorly  graded,  sub-angular,  wet;  approx.  1% 
medium  sand  concentrated  in  a  1  cm.  wide 
layer  at  approx.  6’,  hydrocarbon  odor,  sheen 
on  water.  (SP) 


BH  PID  =  696  ppm,  BZ  PID  =  3  ppm. 
Temp  =  9  C. 


100  Sand  :  olive  gray  (5Y  4/1),  fine  grained, 
poorly  graded,  sub-round,  wet;  strong 
hydrocarbon  odor,  trace  woodchips.  (SP) 


BH  PID  =  high,  BZ  PID  =  3  ppm. 
Temp  =  9  C. 


2/2/2  33  Sand  :  olive  gray  (5Y  4/1),  fine  grained, 

>(  poorly  graded,  sub-round,  wet;  trace  wood.  \  - 

X\  (SP) 

Sand  :  olive  gray  (5Y  4/1),  coarse  grained, 

well  graded ,  sub-round,  wet.  (SP)  '  •  • ; 

**NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  —  parts  per  million 


BH  PID  =  125  ppm,  BZ  PID  =  3  ppm. 

5’  Heave,  temp  =  10  C,  sample  may  be  heave. 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  it:  05-MW-05 

Page  2  of  2 


Monitor  Well  #: 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


05-MW-06 

Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  50.00  START  DATE  _ 8/1/92 _ ] 

GEOLOGIST  P.  A.  Coplen  APPROVED  BY  _ S.T.  G 

DRILLING  COMPANY  Hughes  Drillinp _ DRILLER  J 

DRILLING  METHOD  Grab/Split  Snoon _ EQUIPMENT 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  POL  Area 


LOCATION  _ Galena  AFS  Area.  Alaska 

8/1/92 _ FINISH  DATE _ 8/1/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Tsh _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


epth  Below 
urface  (ft) 

Sample 

Interval 

c 

3 

O 

U 

o 

Sample 
ecovery  % 

Lithologic 

Description 

Graphic 

Log 

Elevation 
(ft  MSL) 

S 

0- 

Color,  Texture,  Moisture,  etc. 

142.40 

Silt :  olive  gray  (5 1  J/2),  very  ime  i 
dry;  increase  sand  with  depth.  (ML) 


Additional  Data  and  Comments 


Logged  from  cuttings,  0’-7’. 

PID:  cuttings  =  1  ppm,  BZ  PID  =  0  ppm. 


Sand  :  olive  gray  (5Y  3/2),  fine  grained, 
poorly  graded,  sub-round,  moist;  silt  laminae 
<4mm  thick.  (SP) 


.135  BH  PID  -  1  ppm,  BZ  PID  ^  0  ppm. 

Water  level  at  8.38’  BGL. 

Headspace  1.0  ppm. 


2aDd  :  olive  gray  (5Y  3/2),  fine  to  coarse 
grained,  well  graded,  sub-round,  wet;  coarse 
sand  at  15.5’  with  10%  gravel.  (SW) 


BH  PID  =  1  ppm,  BZ  PID  =  0  ppm. 


:  light  olive  gray  (5Y  5/2),  fme  to  coarse 
grained,  well  grad^,  sub-round,  wet;  fine 
grades  to  coarse,  0.7’  coarse  grain  sand  in 
sampler.  (SW) 


Sand  :  light  olive  gray  (5Y  5/2),  fme  to 
medium  grained,  well  graded,  sub-round,  wet; 
fme  to  medium  grain  sand  with  few  coarse 
(<5%)  grains.  (SW) 


BH  PID  =  1  ppm,  BZ  PID  =  1  ppm. 
Temp  =  15  C,  6"  heave. 


BH  PID  -  1  ppm,  headspace  =  1  ppm. 
Temp  =  9  C,  8"-10"  heave. 

Logged  from  cuttings,  drilled  to  50’  BGL. 


-25 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-20 


CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  05-MW-06 
Page  2  of  2 
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COKPORA¥ION 


LOG  OF  DRILLING  OPERATIONS 


Soil  Boring  05-SB-01 
Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS _ 

TOTAL  DEPTH  12.00  START  DATE  _ 7/20/92 

GEOLOGIST  _ GJC _ APPROVED  BY  _ 

DRILLING  COMPANY  Hughes  Drillinp _ DRILI 

DRILLING  METHOD  Grab/Split  Spoon _ EQUII 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID 
BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION) 


_  LOCATION  _ Galena  AFS  Area,  Alaska _ 

7/20/92 _ FINISH  DATE _ 7/20/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R,  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


c 

Sample 

Interval 

3 

O 

U 

-  b 
£  > 

Lithologic 

Graphic 

Log 

CJ 

o  J 

Additional  Data  and  Comments 

o 

o 

oo  O 
a> 

Description 

s 

Color,  Texture,  Moisture,  etc. 

144.30 

:  grayish  brown  , 
grained,  poorly  graded,  sub-round,  moist; 
common  fme  to  coarse  gravel,  silty.  (SP) 

'SaiiJvlsntT  giiyTsfi  biack“(N2),"soft7 
non-plastic,  moist;  hydrocarbon  odor, 
hydrocarbon  stained,  minor  woodchips.  (ML) 


Sandy  Silt  grayish  black  (N2),  soft,  non-plastic, 
moist;  hydrocarbon  odor  and  hydrocarbon 
stained.  (ML) 


om  cuttings. 


BH  PID  =  62  ppm,  BZ  PID  =-  0  ppm. 
sample  2’-4’,  05-SB-01-01,  headspace  =  672 
ppm. 


BH  PID  =  67  ppm,  BZ  PID  =  0  ppm. 

Sample  5*-7’,  U5-SB-01-02,  headspace  =  562 
ppm. 


12/3/2/  100  ^anJ :  61iveT)ficTc  75Y  ^/T),  fme  grained, 

2  poorly  graded,  sub-round,  moist;  hydrocarbon 

odor.  (SP) 

Sand  :  olive  black  (5Y  2/1),  fine  grained, 
poorly  graded,  sub-round,  wet;  hydrocarbon 
odor.  (SP 


BH  PID  =  55  ppm,  BZ  PID  =  0  ppm. 
Sample  8’-10\  05-SB-01-03,  headspace  232 
-135  ppm. 

BH  PID  =  62  ppm,  BZ  PID  =  0  ppm. 

Split  spoon  sampler  wet,  no  analytical  sample 
collected. 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-22 


LOG  OF  DRILLING  OPERATIONS 


Soil  Boring  #:  05-SB-02 

Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS _  LOCATK 

TOTAL  DEPTH  12.00  START  DATE  _ 7/21/92 

GEOLOGIST  B.  J.  Coel  APPROVED  BY  _ _ S 

RILLING  COMPANY  Hnohes  Drilling _ DRILLEI 

DRILLING  METHOD  Grab/Snlit  Spoon _ EQUIPM 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Anger  -  4  1/4"  ID 
BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  POL 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

7/21/92 _ FINISH  DATE _ 7/21/92 

_ S.T.  Gk)dard _ R.G.#  275  -  Alaska 

_  DRILLER  R,  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  Nodwell  TrkRg  _ 


3 

O  ! 
U 

-  b 

B  > 

Lidiologic 

Graphic 

Log 

B 

•S  C/3 

Additional  Data  and  Comments 

1 

CQ  O 
^  2 

Description 

W  w 

m 

0^  i 

Color,  Texture,  Moisture,  etc. 

144.00 

5gandySilt:  duskv  yellowish  brown  (lOYK 
2/2),  very  fine  grained,  poorly  graded,  soft, 
non-plastic,  moist.  (ML) 

.Sandy  Silt :  dusky  yellowish  brown  (lOYR 
2/2),  vei^  fine  grained,  poorly  graded,  soft, 
non-plastic,  moist;  trace  woodchips.  (ML) 


.Sandy  Silt :  olive  brown  (5Y  4/1),  very  fine 
grained,  poorly  graded,  soft,  non-plastic, 
moist;  strong  hydrocarbon  odor.  (ML) 


.Sawty  Silt :  olive  brown  (5Y  4/1),  veiy  fine 
grained,  poorly  graded,  soft,  non^lastic, 
moist;  strong  hydrocarbon  odor.  (ML) 

“SanJ  r oliveT)fb\ra’(JY’ 47iT,  ?ine  grained,”  ” 
poorly  graded,  sub-round,  soft,  non-plastic, 
moist.  (SP^ 

firavellY  “  olive’bTo^  (5Y  4/l),  fine”  ” 
grained,  poorly  graded,  sub-round,  non-plastic, 
wet;  very  strong  hydrocarbon  odor.  (ML) 

End  of  Borehole  at  12’  BGL. 


.-o  -  *. 

J  '  P- 


om  cuttings,  < 


BH  PID  =  158  ppm,  BZ  PID  =  1  ppm. 
Sample  2*-4’,  05-SB-02-01,  headspace  =  258 
ppm. 


BH  PID  =  148  ppm,  BZ  PID  =  0  ppm. 
Sample  5’-7’,  05-SB-02-02,  headspace  =  68 
ppm. 

4  ppm  when  split  spoon  opened. 


BH  PID  =  134  ppm,  BZ  PID  =  1  ppm. 

Sample  8’- 10’,  05-SB-02-03,  headspace  =  48 
ppm. 

Water  level  at  9.6’  BGL. 

BH  PID  =  143  ppm,  BZ  PID  =  4.1  ppm. 
Sample  10’-12*,  05-SB-02-04,  headspace  =  63 
ppm. 

Sending  in  sample  due  to  heavy  HC  odor. 


**NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  ==  parts  per  million 


E-23 


LOG  OF  DRILLING  OPERATIONS 


Soil  Boring  if:  05-SB-03 
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PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  12.00  START  DATE  _ 

GEOLOGIST  GJC _ APPROVED  BY 

DRILLING  COMPANY  Hnghe.<;  DrillinP _ 

DRILLING  METHOD  Grab/Split  Spoon 


DRILL  BIT  TYPE  AND  SIZE 


LOCATION  _ Galena  AFS  Area.  Alaska 

7/20/92 _ FINISH  DATE _ 7/20/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_ DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  Trkrg _ 


Hollow  Stem  Auger  -  4  1/4"  ID 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION) 


_ ,  :  grayish  brown  (SYR  3/2),  fine 

grained,  poorly  graded,  sub-round,  moist;  fine 
to  coarse  gravel,  abundant  silt.  (SP) 


2/1/2/  NR 
3 


Sflt :  olfve  black  (SV 27l),  sol  to  fme7 
non-plastic,  moist;  abundant  fines,  minor 
woodchips,  hydrocarbon  odor,  (ML) 

"SabJ  r  medium  dark  gray“ 3^4j,  Tine  grained," 
poorly  graded,  sub-round,  moist  to  wet; 
hydrocarbon  odor,  becoming  wet  at  9’  BGL. 
(SP) 


Sand  :  medium  dark  gray  (N4),  fine  grained, 
poorly  graded,  sub-round,  wet.  (SP) 


ind  01  Borehole  at ; 


Additional  Data  and  Comments 


Logged  from  cutting  from  ( 
BH  &  BZ  PID  =  0  ppm. 


Sampler  shoe  jammed,  no  recovery  from  3 ’-5’ 
BGL. 


BH  PID  =  42  ppm,  BZ  PID  =  0.5  ppm. 
Sample  5 ’-7’,  duplicate  05-SB-03-01  & 
05-DS-01. 

Headspace  =135  ppm. 

BH  PID  =  135  ppm,  BZ  PID  =  0.5  ppm. 
Sample  7’-9’,  05-SB-03-02,  headspace  =  152 
ppm. 


Water  level  at  10*  BGL. 

BH  PID  =  127  ppm,  BZ  PID  =  0.5  ppm. 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-24 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  06-MW-01 
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PROJECT  _ Galena  Stage  3  RI/FS _  LOCATION  _ Galena  AFS  Area.  Alaska 

TOTAL  DEPTH  57.00  START  DATE  _ 7/18/92 _ FINISH  DATE _ 7/18/92 

GEOLOGIST  KT.C.  GJC  APPROVED  BY  _ S.T.  Godard _ R.GJ  275  -  Alaska 

RILLING  COMPANY  Hughes  Drilling _ DRILLER  R.  Erickson.  R.  Ish _ 

DRILLING  METHOD  Grab/SnUt  Spoon _ EQUIPMENT  CME  75  NodweU  TrkRg _ 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4”  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Waste  Accumnlation  Area 


Lithologic 

Description 


Color,  Texture,  Moisture,  etc. 


5Saiidy  Gravel !  brownish  black  (5YR  2/1), 
fine  grained,  well  graded,  sub-round,  dry; 
woodchips.  (SP) 


.a  §3 

£  bO  'SC/2 


Additional  Data  and  Comments 


Tom  cuttings,  background 


Silty  Sand  :  brownish  black  (SYR  2/1),  very 
fine  grained,  well  graded,  sub-round,  dry; 
woodchips,  iron  stain.  (SM) 


BH  &  BZ  PID  =  2  ppm. 
Lithologic  sample  only. 


Silty  .Sand  ;  dark  yellowish  brown  (lOYR  4/2), 
very  fine  grained,  well  graded,  dry;  organics, 
micaceous,  some  gravel.  (SM) 


Headspace  =  22  ppm,  sample  8 *-10’, 
-140  06-MW-02-02. 

BH  &  BZ  PID  =  2  ppm. 


2/2/2  100  Silty  .Sand  :  dark  yellowish  brown  (lOYR  4/2),  i* 

fine  grained,  poorly  graded,  sub-round,  wet.  *  — 
(SM)  K  •• 


BH  &  BZ  PID  =  2  ppm. 


20~“v  y  2/2/2  100  Silty  Sand  :  dark  yellowish  brown  (lOYR  4/2), 

fine  grained,  poorly  graded,  sub-round,  wet.  «  • 
‘/\  (SM) 


BH  PID  =  148  ppm,  BZ  PID  =  0  ppm. 
Sieve  sample. 


3/4/7  100  SatvSand  :  dark  yellowish  brown  (lOYR  4/2),  • 

coarse,  well  graded,  sub-round,  wet;  gravel  vl: 
interb^s,  less  silt.  (SM)  - 


BH  PID  =  10  ppm,  BZ  PID  =  2  ppm,  2.5* 
heave. 


♦♦NOTES** 

BH  PID  —  Borehole  OVM,  BZ  PH)  —  Breathing  Zone  OYM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 
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CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  06-MW-01 
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LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  06-MW-02 
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PROJECT  _ fialena  Stage  3  RI/FS _  LOCATION  _ Galena  AFS  Area,  Alaska 

TOTAL  DEPTH  55.00  START  DATE  _ 7/17/92 _ FINISH  DATE _ 7/17/92 

GEOLOGIST  KT.r..  GJC  APPROVED  BY  _ S.T.  Godard _ R.G.#  275- Alaska 

RILLING  COMPANY  TTuphas  Drilling _ DRILLER  R.  Erickson.  R.  Ish _ 

DRILLING  METHOD  Grab/SnUt  Snoon _ EQUIPMENT  CME  75  NodweU  TrkRg _ 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Waste  Accumulation  Area 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


firavelty  .Sand  ;  pravish  brown  (SYR  3/2),  fine 
grained,  well  graded,  sub>round,  dry.  (SW) 


Additional  Data  and  Comments 


om  cuicmgs, 


y4/3/3/  100 


“SaiJy  SlltT  dusl^  Iro^'CSV  iTl),  very  fine  , 

grained,  soft,  non-plastic,  moist.  (ML) 


BH  &  BZ  PIDs  =  1  ppm. 


W^140 


1/2/2  100  Silty  Sand  :  dusky  brown  (SYR  2/2),  fine 

grained,  poorly  graded,  sub-round,  wet.  (SM) 


13S  BH  &  BZ  PIDs  =  1  ppm. 

* .  Water  level  at  10.2’  BGL. 


2/3/3  100  r diisky  brown  (SYST f72l,Tine'gfamed, 

poorly  graded,  sub-round,  wet.  (SP) 


.*  .7^1—130  BH  PID  =  3  ppm,  BZ  PID  =  1  ppm. 


3/6/5  100  CraYcUy  Sand :  dusky  brown  (SYR  2/2),  fine 

grained,  well  graded,  sub-round,  wet;  sand 
with  interbedded  gravels.  (SW) 


13/7/11  100  Gravelly  Sand  :  as  above;  gravel  interbeds. 


-120  BH  PID  =  1  ppm,  BZ  PID  =  0  ppm. 


♦♦NOTES** 

BH  PID  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  -  parts  per  million 
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CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  if:  06-MW-02 
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CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  06-MW-03 
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PROJECT  _ Galena  Stage  3  Rl/FS _ 

TOTAL  DEPTH  50.00  START  DATE  _ 7/14/92 _ FINISH  DATE 

GEOLOGIST  KLC.  GJC  APPROVED  BY  _ S.T.  Godard _ 

DRILLING  COMPANY  HiiPhcs  Drilling _ DRILLER  R.  Erickson.  R.  ] 

DRILLING  METHOD  Grab/SnUt  Snoon _ EQUIPMENT  CME  75  Nodw 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Anger  -  4  1/4"  D) _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Waste  Accumulation  Area 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

7/14/92 _ FINISH  DATE _ 7/14/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


c 

o 

-  b 
g-s 

c  > 

Lithologic 

bA 

5.3 

12' 

•CCO 

Additional  Data  and  Comments 

o 

rt  O 

^  a 

Description 

t-  ^ 

o 

s 

0^ 

Color,  Texture,  Moismre,  etc. 

142.40 

niavelly  .Sand  :  olive  gray  (5Y  4/1),  medium 
grained,  well  graded,  sub-round,  moist.  (SW) 


Giavelly  Sand  :  olive  gray  (5Y  4/1),  medium 
grained,  well  graded,  sub-round,  moist.  (SW) 


gged  rrom  cuttings. 


~Sai^v‘Snt :  olive  black  (5Y~27l7,  veiy  fine 
1(X)  grained,  soft,  non-plastic,  moist;  hydrocarbon 
odor.  (ML) 


1/2/3  100  :  olive  gray  (5Y  4/1),  fine  to  medium 

grained,  poorly  graded,  sub-round,  wet.  (SP) 


San:^)le  4’-6’,  06-MW-03-02,  duplicate, 
06-DS-01. 

BH  PID  =  3,5  ppm,  BZ  PID  =  0  ppm. 
Headspace  4*-7'  PID  ~  75  ppm. 


Water  level  at  IT  BGL 


BH  &  BZ  PID  =  0  ppm. 


4/5/7  100  '  ‘DraveDy'Sana  ?  olive" gray  (5?  ?/I),“mediunr 
grained,  well  graded,  sub-round,  wet.  (SW) 


BH  &  BZ  PID  =  0  ppm. 


"Sai^yl^iraveT :  6Iive"gra^ (5V" 47iy,  Tine 
grained,  well  graded,  sub-round,  wet.  (GW) 


9/24/  100  Gravelly  Sand  :  olive  gray  (5Y  4/1),  medium 

13  grained,  well  graded,  sub-round,  wet;  gravelly 

sand  with  thin  interbeds  of  gravel.  (SW) 


BH  PID  =  1  ppm,  BZ  PID  =  0  ppm. 


110/24/  100 
12 


Gravelly  Sand  :  olive  gray  (5Y  4/1),  medium 
grained,  well  graded,  sub-round,  wet.  (SW) 


Core  temp  =  1 1  C,  sieve  sample  from 
25’-26.5’. 


liAnS  r  olive'gray  (SY 47iy,'cdarse  gramS,*" 
well  graded,  sub-round,  wet.  (SW) 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recoveiy 
ppm  =  parts  per  million 
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CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  06-MW-03 
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LOG  OF  DRILLING  OPERATIONS 


Monitor  WeU  #:  06-MW-04 
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PROJECT  _ Galena  Stage  3  Rl/FS 

TOTAL  DEPTH  50.00  START  DATE _ 

GEOLOGIST  GJC _ APPROVED  BY 

DRILLING  COMPANY  Hughes  Drilling _ 

DRILLING  METHOD  Grab/Snlit  Snoon _ 


LOCATION  _ Galena  AFS  Area.  Alaska 

7/15/92 _ HNISH  DATE _ 7/15/92 

_ S.T.  Godard _ R.GJ  275  -  Alaska 

_ DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRn _ 


DRILL  BIT  TYPE  AND  SIZE 


Hollow  Stem  Auger  -  4  1/4"  ID 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Waste  Accumulation  Area 


§ 

u 

-  ^ 
E  > 

Lithologic 

Graphic 

Log 

c  ^ 
o  hJ 
*5  ^ 

Additional  Data  and  Comments 

c5?  £ 

1 

cd  O 

Description 

S 

& 

Color,  Texture,  Moisture,  etc. 

140.60 

^  grayish  brown  (5YK  j/z),  so 
non>plastic,  moist;  topsoil,  very  fme  grain 
sand,  abundant  plant  roots.  (ML) 


ggea  rrom  cuttings, 


^2/2/2/  100 
3 


5Sandy  Silt :  grayish  brown  (SYR  3/2),  soft, 
non-plastic,  moist;  scattered  woodchips  from  4*  >— 

to  4.5’,  sparse  iron  staining,  very  fine  grain 
sand.  (ML) 


BH  PID  =  1  ppm,  BZ  PID  =  0.5  ppm. 
Sample  4*-6’,  06-MW-04-02. 


Headspace  at  6*  =  10  ppm. 
Water  level  at  6.4’  BGL. 


2/3/2  100  Sand  :  olive  gray  (SYR  4/1),  fme  grained, 

poorly  graded,  sub-round,  wet;  trace  gravel, 
woodchips.  (SP) 


BH  PID  =  3.5  ppm,  BZ  PE)  0.5  ppm. 


3/3/2  100  :  medium  dark  gray  (N4),  frne  grained, 

poorly  graded,  sub-round,  wet;  trace  gravel, 
hydrocarbon  odor.  (SP) 


BH  PID  =  38  ppm,  BZ  PID  =  0.5  ppm. 


3/2/3  100  ’  GraveDv'" Sand  T  mdliun  Sark  gray  (R4),  fme 

to  medium  grained,  well  graded,  sub-round, 
wet;  hydrocarbon  odor.  (SW) 


BH  PID  =  385  ppm,  BZ  PID  *  0.5  ppm. 


'  \  /  2/3/3  100  SaalY  Gravel :  medium  dark  gray  (N4),  fine  ^  0  ^ 

grained,  well  graded,  sub-round,  wet;  > 

■  /  \  hydrocarbon  odor.  (GW)  V '•  • 

'  "Gravelly" Sand  ?  dark^gray  (R JL“fm^gram^r  ^ 

poorly  graded,  sub-round,  wet.  (SP) 

J 

♦*NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


BH  PID  =  280  ppm,  BZ  PID  =  0.5  ppm. 
Benzene  Draeger  tube  at  25’,  BZ  =  0  ppn 


■115  Benzene  Draeger  tube  at  25* ,  BZ 
heave. 


ppm,  1’ 


E-31 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  ff:  06-MW-04 
Page  2  of  2 


LOG  OF  DRILLING  OPERATIONS 


Soil  Boring  06-SB-01 
Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS _ 

TOTAL  DEPTH  12.00  START  DATE _ 

GEOLOGIST  KLC _ APPROVED  BY 

RILLING  COMPANY  Hughes  Drilling _ 

DRILLING  METHOD  Grab/SnUt  Spoon _ 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

7/16/92 _ FINISH  DATE _ 7/16/92 

_ S.T.  Godard _ R.G  J  275  -  Alaska 

_ DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


DRILL  BIT  TYPE  AND  SIZE 


Hollow  Stem  Auger  -  4  1/4"  ID 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  West  Unit 


c 

Lithologic 

.y 

£  6i) 

§■.3 

s  ^ 

3 

O 

u 

s  > 

9  i-J 
•s  CiO 

Additional  Data  and  Comments 

o 

ed  O 

Description 

o 

W  w 

S 

& 

Color,  Texture,  Moisture,  etc. 

145.80 

grained,  well  graded,  sub-round,  dry;  fill. 
(GW) 


om  cunmgs. 


5/5/5/  too 
4 


14/5/3/  100 


.Sandy  Gravel :  as  above. 

'SMiJy~snt~  darlTgray  (K3)7fihe  grunedT  soft, 
non-plastic,  moist;  hydrocarbon  odor  and 
hydrocarbon  stain.  (ML) 

5>andy  Silt :  as  above;  some  clay,  very  fine. 
(ML) 


OVM  batteiy  dead. 


Sample  6.5’-9*,  duplicate  06-SB-01-01  & 
06-DS-02  MS/MSD. 

Headspace  =  27  ppm. 

Headspace  =  57  ppm. 


■Sandy  .Silt ;  dark  gray  (N3),  fine  grained,  soft, 
non-plastic,  moist;  hydroci^on  stain.  (ML) 

TtaU  r  grayishrbrb^(5VR”3^)^  firie  graineft, 

poorly  graded,  sub-round,  wet.  (SP) _ 

End  of  Borehole  at  12’  BGL. 


•♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  —  parts  per  million 


E-33 


CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


SoU  Boring  #:  06-SB-02 
Page  1  of  1 


PROJECT  _ Galena  Stane  3  RI/FS _  LOCATION 

TOTAL  DEPTH  7.00  START  DATE  _ 7/15/92 _ ^ 

GEOLOGIST  GJC _ APPROVED  BY  _ S.T.  C 

DRILLING  COMPANY  Hughes  Drillinp _ DRILLER  J 

DRILLING  METHOD  Grab/Sulit  Spoon _ EQUIPMENT 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  West  Unit 


_  LOCATION  _ Galena  AFS  Area.  Alaska _ 

7/15/92 _ FINISH  DATE _ 7/15/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


c 

3 

O 

U 

-  b 
E  > 

Lithologic 

o 

rt  O 

a> 

Description 

S 

Color,  Texture,  Moisture,  etc. 

Additional  Data  and  Comments 


_ .  rownish  gray  (SYR  4/1),  fine 

grained,  poorly  graded,  sub-round,  moist;  fine 
grain  gravel,  minor  silt.  (SP) 


rom  cuttings, 


"SanJ  “(Hive'gray  (5V* 47n,line'gfained,”  ~ 
poorly  graded,  sub-round,  moist;  trace  fine 
gravel.  (SP) 


^aii3v  Sflt :  olIv,e  black  (5Y'27l),  very  fine, 
soft,  non-plastic,  moist;  trace  woodchips, 
minor  iron  staining.  (ML) 


BH  PID  —  0.5  ppm,  BZ  PID  =  0  ppm. 

Headspace  =  0.5  ppm. 

BH  &  BZ  PID  =  0  ppm. 

Headspace  =  0  ppm. 


♦*NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E^34 


CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  WeU  #:  07-MW-01 

Page  1  of  1 


PROJECT  _ Galena  Stage  3  Rl/FS _ 

TOTAL  DEPTH  15.00  START  DATE _ 8A 

GEOLOGIST  R.  Petrossian  APPROVED  BY  _ 

DRILLING  COMPANY  Hughes  Drilling _ 

DRILLING  METHOD  Grab/SpEt  Spoon _ 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auger  -  4  1 
BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION) 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

8/11/92 _ FINISH  DATE _ 8/11/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  Nodwell  TrkRg _ 

4  1/4"  ID _ 


Campion 


1 

«  rt  1 

g-e;  ! 

E  O  ! 

a 

§ 

U 

-  b 
E  > 

Lithologic 

Graphic 

Log 

o  ^ 

•s  CO 

gs 

Additional  Data  and  Comments 

CTS  ^ 
C/3  £ 

o 

cd  o 

Description 

—  tts 

lU  W 

n 

! 

Color,  Texture,  Moisture,  etc. 

368.40 

Clayey  Silt :  olive  gray  (5Y  4/1),  so 
medium  plasticity,  moist;  micaceous,  organics. 


ggea  trom  cuttmgs, 
OVM  not  working. 


100  “Sflity  &nii :  olFve  gray  JSY 4/T),  veiy  Fme 

grained,  sub-round  to  sub-angular,  firm,  moist; 
organic  layers.  (SM) 


Silty  Sand  :  medium  dark  gray  (N5),  fine 
gramed,  poorly  graded,  sub-round  to 
sub-angular,  hard  (frozen),  wet.  (SM) 


Permafrost  at  10.5’  BGL. 


Bnd  of  Borehole  at  ] 


♦♦NOTES** 

BH  PID  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-35 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  07-MW-02 
Page  1  of  1 


PROJECT  _ Galena  Stage  3  Rl/FS _  LOCATION 

TOTAL  DEPTH  23.00  START  DATE  _ 8/11/92 

GEOLOGIST  R.  Petrossian  APPROVED  BY  _  s.T. 

DRILLING  COMPANY  Hughes  DriHinp _ DRILLER 

DRILLING  METHOD  Grab/Split  Spoon _ EQUIPMENl 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Campion 


_  LOCATION  _ Galena  AFS  Area.  Alaska _ 

8/11/92 _ FINISH  DATE _ 8/11/92 

S.T.  Godard _ R.G.#  27*;  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Tsh  _ 

_  EQUIPMENT  CME  75  Nodwell  TrkRg _ 


d 

is  s 

C/3  =  O 


Additional  Data  and  Comments 


-360  Background 


=  0  ppm. 


1/1/2  100 


Clayey  Silt :  olive  gray  (5Y  3/2),  veiy  fine 
grained,  poorly  graded,  firm,  medium 
plasticity,  wet;  blotchy  with  dry  sandy 
interv^s,  orgpiic^.  (ML) 
llailff :  fine  grained^  firm.“(^py 


100  Mty  Snd  :  oirve  gray  JSY  3/2)7very  fine ' 
gramed,  poorly  graded,  sub-angular  to 
sub-round,  soft,  wet;  little  rootlets.  (SM) 


Silty  Sand  :  olive  gray  (5Y  4/1),  very  fine 
grained,  poorly  graded,  sub-angular  to 
sub-round,  soft,  wet;  slightly  cohesive.  (SM) 


Silty  Sand  :  dark  gray  (N3),  very  fine  grained, 
poorly  graded,  sub-angular  to  sub-round,  soft, 
wet;  runny,  rootlets,  black  spots  approx.  1mm 
in  diameter,  (SM) 


Silty  Sand  :  dark  gray  (N3),  very  fine  grained, 
poorly  graded,  sub-angular  to  sub-round,  soft, 
wet;  some  thin  black  layers.  (SM) 


bnd  or  Borehole  at . 


OVM  =  1.7  ppm,  soil  headspace. 


Hit  permafrost  at  about  21*  BGL. 
Overdrilling  to  23’  to  keep  hole  open. 


**NOTES*^  - 

BH  PH)  =  Borehole  OVM,  BZ  PED  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-36 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #;  07-MW-03 
Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  16.50  START  DATE _ 

GEOLOGIST  R.  Petrossian  APPROVED  BY 

RILLING  COMPANY  Hughes  Drilling _ 

DRILLING  METHOD  Grab/SnUt  Spoon _ 


LOCATION  _ Galena  AFS  Area.  Alaska 

8/10/92 _ FINISH  DATE _ 8/10/92 

_ S.T.  Godard _ R.GJ  275  -  Alaska 

_ DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


DRILL  BIT  TYPE  AND  SIZE 


HoUow  Stem  Auger  -  4  1/4"  ID 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Camnion 


ii «  g 

IS  ^ 
I 


Lithologic 

Description 


o  CO  S  Additional  Data  and  Comments 

O  2  £ 


Color,  Texture,  Moisture,  etc. 


Clayey  Silt :  olive  black  (5Y  2/1).  firm,  low 
plasticity,  wet;  roots,  slightly  clayey.  (ML) 

1/1/1  100  Clavev  Silt :  olive  black  (5Y  2/1),  firm, 

low*plasticity,  wet;  black  oily  intervals.  (ML) 


365.70, 


gged  from  cuttings,  0  -2  ,  temp  =  11 ' 
J— 365  I  Background  OVM  =  0  ppm. 


OVM53.6ppmatl.5’-3.0\ 


No  sample. 


OVM  =  7.8  ppm  on  cuttings. 


No  sample. 


2/7/  100  Sand  :  olive  gray  (5Y  4/1),  slightly  silty,  very 

15  fine  grained,  poorly  graded,  sub-round  to 

sub-angular,  soft,  wet;  flattened  pebbles  in  a 

sand  matrix.  (SP) _ 

End  of  Borehole  at  16.5’  BGL. 


-350  Frozen  at  15.5’  BGL. 


♦♦NOTES** 

BH  PID  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-37 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  07-MW-04 

Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS _  LOCATION 

TOTAL  DEPTH  55.00  START  DATE  _ 8/9/92 _ 

GEOLOGIST  R.  Petrossian  APPROVED  BY  _ S.T. 

DRILLING  COMPANY  Hughes  Drillinp _ DRILLER 

DRILLING  METHOD  Grab/Snlit  Spoon _ EQUIPMENl 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  H) 
BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Campion 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

8/9/92 _ FINISH  DATE _ 8/9/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

.EQUIPMENT  CME  75  NodweU  TrkRg _ 


Sample 
Recovery  % 

Lithologic 

Description 

Graphic 

Log 

Elevation 
(ft  MSL) 

Additional  Data  and  Comments 

Color,  Texture,  Moisture,  etc. 

387.80 

_ ^  :  iignt  orownisn-gray  ^ 

40%  pebbles  (loose).  (ML) 


irom  cuiimgs, 


L^_ri-385 


2/4/3  100 


6/4/4  90 


1/1/1  100 


GraveDv  Sand  :  pale  y^low  brown  (lO'VR  .-o  '-. 
6/2),  very  fine  grained,  poorly  grad^,  V ‘ 

sub-round  to  sub-angular,  soft,  moist;  gravelly 
at  top  grading  to  well  sorted  sand,  darker  ^ 

ct^or^  at  6.5’.  (SP)  _  J 

Sandy  SiltT  olFve  glray  "  ^ 


llilty  :  Ti^fbroWisTi  gray  (SY’ 57l)^  fine  “  ' 
grained,  well  graded,  sub-angular  to  sub- round, 

loose^  gf^elly .  (S^^ _ 

Sandy  SiltT  olive  gray  (5 Y  3/2)7veiy  fm*e  ^  : 
grained,  poorly  graded,  sub-round,  soft,  moist; 
black  intervals,  flaky  layers,  lots  of  organics, 
woody  plant  remains,  rootlets.  (ML)  : 


^anJy  Slit :  olive  gray  (5?  3/2),  veiy  fine 
grained,  poorly  graded,  sub-round,  soft,  moist. 
(ML)  f 

'Sand :  olive  gra^  (SV  372),  verf  fine  to  fine 
grained,  poorly  graded,  sub-round,  soft,  moist; 
some  organics.  (SP) 


100  'Sffty  ^ndl  olFve  gray  fSY  3/2)rvery  fine  ~ 
gramed,  poorly  graded,  round  to  sub-round, 
soft,  wet;  wet  sample,  micaceous  flakes,  small 
silty  interval  at  top.  (SM) 


Hayey  Silt :  olive  gray'” (SY~3l2).  (ML) 


♦♦NOTES** 

BH  PID  =  Borehole  O VM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Grotmd  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


Temp =17  C. 


Temp =14  C,  OVM  =  4.8  ppm. 
Strong  burning  rubber  odor. 


No  water  in  hole  after  3  mins,  with  E-line 
Temp =13  C. 


Temp=  8  C. 


Piece  of  clay  in  the  end  of  spoon. 


COKPOBAYION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  07-MW-04 

Page  2  of  2 


PROJECT 


Galena  Stage  3  RI/FS 


LOCATION 


Galena  AFS  Area.  Alaska 


g 

&  £  u 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


Additional  Data  and  Comments 


2/6/8  NR 


I 

I 

P 

I 


Sand  :  olive  gray  to  gray  w/brown  (SYR  3/2), 
very  fine  grained,  poorly  graded,  sub-round, 
soft,  wet;  saturate,  dripping,  uniform  "beach" 
sand. (SP) 


Sand  :  olive  gray  to  grayish  brown  (5Y  3/2), 
fine  grained,  poorly  graded,  sub-round  to 
round,  soft,  wet;  saturated  with  water.  (SP) 


Sand  ;  olive  gray  to  grayish  brown  (5Y  3/2), 
fine  grained,  poorly  graded,  sub-round  to 
round,  soft,  wet;  saturated  with  water.  (SP) 


Temp  =7  C,  larger  split  spoon. 


Temp=3.5  C. 


Pushed  1.5’  w/2*2"  split  spoon,  approx.  4.5’ 
heave  into  augers. 


Temp =3  C. 


Drilled  1’  through  assumed  permafrost  layer. 


E-39 


Soil  Boring  #; 


I  ®  H  log  of  drilling  operations 

PROJECT  _  Galena  Stage  3  RI/FS  T  .DC ATTON  i 

TOTAL  DEPTH  5.00  START  DATE  _ 8/12/92 _ FINISH 

GEOLOGIST  R.  Petrossian  APPROVF.D  BY  _ S.T.  Godard 

DRILLING  COMPANY  Hughes  Drilling _ DRILLER  R.  Ericks< 

DRILLING  METHOD  Grab/Sulit  Snoon _ EQUIPMENT  CME  T. 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1  /4"  TD _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Campion 


07-SB-01 

Page  1  of 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

8/12/92 _ FINISH  DATE _ 8/12/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_ DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  Nodwell  TrkRg _ 

4  1/4"  ID _ 

N)  Campion 


c 

£  S 

3 

o 

U 

p-  o 
=  > 

Lithologic 

O 

f  6i) 

c 

Q  J 

Additional  Data  and  Comments 

CO  tS 
C/3  £ 

o 

s 

to  o 

0^: 

Description 

S-J 

O 

W  w 

Color,  Texture,  Moisture,  etc. 

365.40 

1/1/2/  100 
1 


Gravelly  Sand  :  olive  gray  (5Y  4/1),  fine 
grained,  poorly  graded,  sub-angular,  soft, 
moist;  gravel  and  sand,  organics  and  silt, 
rootlets.  (SP) 


Silty  Sand  :  olive  gray  (5Y  4/1),  fine  grained, 
poorly  graded,  sub-angular  to  sub-round,  soft, 
moist;  mottled  with  medium  gray  (N5)  and 
some  organish-brown  staining.  (SM) 

End  of  Borehole  at  5’  BGL, 


Tom  cuttings. 


Sample  07-SB-01,  OVM  =  7.7  ppm  off  augers. 
Oderiferous  at  top  (hydrocarbon). 


Saturated. 


♦♦NOTES*^ 

BH  PID  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-40 


CORPOKAYION 


LOG  OF  DRILLING  OPERATIONS 


SoU  Boring  #:  07-SB-02 

Page  1  of  1 


PROJECT  _ Galena  Stage  3  Rl/FS 

TOTAL  DEPTH  5.00  START  DATE  _ 8/12/92 

EOLOGIST  R.  Petrossian  APPROVED  BY  _ S.T. 

RILLING  COMPANY  Hughes  Drillinp _ DRILLER 

DRILLING  METHOD  Grab/SnUt  Spoon _ EQUIPMENl 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Anger  -  4  1/4"  ID 
BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Campion 


LOCATION  _ Galena  AFS  Area.  Alaska 

8/12/92 _ FINISH  DATE _ 8/12/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  Nodwell  TrkRg _ 


!£■  _ 
n  8  g-e 

tf  ll 


Lithologic 

Description 


Color,  Texture,  Moisture,  etc. 


_ :  lots  ot  organics,  some  large 

pieces  of  wood.  (OL) 


“SBlS-SaiMf:  ofive  gray” ;5Y’47l),  fine  grained, ' 
poorly  graded,  sub-angular  to  sub-round, 
moist;  saturated  to  dripping  point  at  bottom, 
some  faint  orangish  brown  mottling.  (SM) 

End  of  Borehole  at  5’  BGL. 


Additional  Data  and  Comments 


ggea  trom  cuttings, 
Grass  and  plants  at  top. 


From  sample  0.3  ppm,  headspace  =  0.3  ppm. 


•*NOTES** 

BH  PID  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-41 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  09-MW-01 

Page  1  of  _2_ 


PROJECT  _ 

TOTAL  DEPTH  55.00 
IGEOLOGIST  _  GJC 


Galena  Stage  3  RI/FS 


START  DATE 


_  LOCATION 

7/9/92 


Galena  AFS  Area.  Alaska 


.  APPROVED  BY 


.  FINISH  DATE 


7/9/92 


Hughes  Drilling 


DRILLING  COMPANY 
DRILLING  METHOD  Grab/Split  Spoon 
DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1  /4”  ID 


S.T.  Godard 


DRILLER  R.  Erickson.  R.  Ish 


.  R.G.#  275  -  Alaska 


EQUIPMENT  CME  75  NodweU  TrkRg 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Million  Gallon  Hill 


Vi  & 


m 


1/3/6  100 


2/3/4  100 


1  5/3/3  66.6 


Lithologic 

Description 


■TT 


75 


100 


Color,  Texture,  Moisture,  etc. 

dark  brown  (lOYR  3/3),  fine 


grained,  poorly  graded,  moist,  sub-round  to 
round,  1/4"  to  3/4"  gravel.  (GP) 

GraveDv" Sand  ”  3ark"brbw“(roYR  J/f), 
medium  to  coarse  grained,  well  graded, 
sub-round,  moist.  (SW) 

'SabflyjSfltT  daTk*grayisTi'Bro\ra“{2”5Y“4/2)7  “ 
soft,  non-plastic,  moist,  wood  fragments  from 
4^4.5\j(My^ 

Graveiiv  Sand  :  Sark  gra^isB  Brow  "(275  Y 
4/2),  medium  to  coarse  grained,  well  graded, 
sub-round  to  round,  wet.  (SW) 


"Silff  r  grayishl)rowir(2.JV“572T,  medFum  to" 
coarse  grained,  sub-round,  wet.  (SW) 


1/3/5  100  [  :  as  above.” 


^anJ :  grayish  brown  (J.JV" 572),  medium  to" 
coarse  grained,  well  graded,  trace  of  fine 
gravel,  wood  ft^gments  from  21.3*-  21.5, 
(SW) 


GravcF :  fme  to  coarse  graineS,  well  gradeS, 
round,  wet,  1/4"-  1"  gravel.  (GW) 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


Graphic 

Log 

Elevation 
(ft  MSL) 

Additional  Data  and  Comments 

140.40 

o 

^-140 

r 

Headspace  O’-  2’-  5  ppm. 

'P.-: 

- 

Sample  (2’  -  3’)  09-MW-01-02. 

BH  &  BZ  PID  =  0  ppm,  Headspace  2’  -  4’  — 
ppm. 

-135 

BH  and  BZ  PfD  =  0  ppm. 

1.5’  Sampler  from  4.5’  -  40.0’  BGL  at  5’ 
intervals. 

.■O.  •  ' - 
I'p.;: 

Water  @  5.2’  BGL. 

- 

o, 

" 

-130 

BH  and  BZ  PID  =  0  ppm. 

-125 

BH  and  BZ  PID  =  0  ppm. 

-120 

BH  and  BZ  PID  —  0  ppm. 

At  20’,  3’  of  heave,  pull  auger,  remove  heave. 

ToY- 

Oo  C>,“ 

?o?i: 

>  O 

-115 

BH  and  BZ  PID  =  0  ppm. 

hl5 


hio 


K20 


h25 


E-42 


CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  09-MW-01 
Page  2  of  2 


PROJECT 


Galena  Stage  3  RI/FS 


LOCATION 


Galena  AFS  Area.  Alaska 


■1.1  i 

I  “  a 
I 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


BBI 

I 

m 

I 


00  ’  “SanJ  r^yislfbrown  (2.5^ 5727,  coarse  to 
very  coarse  grained,  poorly  graded,  round, 

wet,_tra(^  1/8"  graveL  ^P) _ 

’Gravel :  fine  g'rained,  poorly  graded,  round, 
wet,  1/8"- 1/4"  gravel.  (GP) 


No  Sample 


'SanJ  r  gr^islTbrown  (2.5Y"5727,  medrum  to 
coarse  grained,  well  graded,  sub-round,  wet, 
grades  to  fine  gravel.  (SW)  ^ 

IjoSJi'poOTly  grad^rrouhiT,  w5,“i/4^  T/2" 
gravel.  (GP) 


Additional  Data  and  Comments 


BH  and  BZ  PO  ~  0  ppm. 

At  30’,  7’  of  heave,  pull  up  to  25’  and  remove 
heave. 


BH  and  BZ  ?ID  -  0  ppm. 


BH  PID  =  2.3  ppm,  BZ  PDO  =  0  ppm. 


Continued  drilling  to  55’. 


E-43 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  09-MW-02 
Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS _ 

TOTAL  DEPTH  50.00  START  DATE _ 

GEOLOGIST  _ GJC _ APPROVED  BY 

DRILLING  COMPANY  HiiPhe.;  Drilling _ 

DRILLING  METHOD  Grab/Split  Spoon 


DRILL  BIT  TYPE  AND  SIZE 


Hollow  Stem  Auger  -  4  1/4"  ID 


_  LOCATION  _ Galena  AFS  Area.  Alaska _ 

7/9/92 _ FINISH  DATE _ 7/9/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Million  Gallon  Will 


3/4/5/  100 
5 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


:  very  aaric  gray  (lUYK  : 

_ grained,  well  graded, 

sub-round,  moist,  surface  topsoil.  (SW) 


Silly  Sand  ;  dark  grayish  brown  (2.5Y  4/2), 
fine  grained,  poorly  graded,  sub-round,  moist, 
_fines;  abund^^lM"  - 1/2"  gravel.  (SM) 

Sandy  Silt :  dark  grayish  bro>ra'(^^5l/"4/2)T  " 
soft,  non-plastic,  moist,  fines;  wood  chips; 
from  4*  -  4.r  sparse  iron  staining.  (ML) 


push  100 


IjraveDv  Sara  T  dark  gray  (lOYR  4/1)7 
medium  to  coarse  grained,  poorly  graded, 
sub-round,  wet,  trace  3/8"  gravel  throughout, 
minor  fine  grain  sand,  predominantly  medium, 
(SP) 


2/2/2  100 


1/2/3  100  ^anJ:  grayish  brown  (15V572),  mSdrum  to 
coarse  grained,  poorly  graded,  sub-round  to 
round,  wet,  predominantly  medium,  coarsening  ' 
downward.  (SP)  / 

^andylGiraveT :  fine  gralnedT  poor^fiding,  "" 
sub-round  to  round,  wet.  (GP) 


1/3/3  100 


vjiiivcl  :  fine  grained,  poorly  graded,  l:  j 

round,  wet,  1/8"  -  3/8",  occasional  1"  gravel.  , 


t  A  -V  b  ^ 

'  ;xo  -^ 

Oo  OJ 

m 

>  ■o-'’d 

O'] 

G..-G 


•♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


Additional  Data  and  Comments 


D  backgrouna  =  u  ppm. 


Sample  (2.5’  to  4.5’)  09-MW-02-02. 
Headspace  2.5’  -  4.5’  ^  3  ppm,  BH  &  BZ  PID 
=  0  ppm. 


.•■•.^•;->-130 


1.5"  Split  spoon  from  10’  to  41.5’. 


Gravelly  Sand  :  as  above,  1/4"  -  3/8"  gravel  9': 
from  15’  to  15.3’,  predominantly  medium.  (SP)  —125 


BH  &  BZ  PID  =  0  ppm. 


BH  &  BZ  PID  =  0  ppm,  core  temp  =  10  C. 


BH  &  BZ  PID  =  0  ppm. 


E-44 


CORPORATIO 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  09-MW-02 

Page  2  of  2 


PROJECT 


Galena  Staee  3  RI/FS 


LOCATION 


Galena  AFS  Area.  Alaska 


I 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


No  Sample 


.Sandy  Ciravel :  fine  grained,  well  graded, 
round,  wet,  1/8"  -  3/8"  gravel,  minor  3/4" 
gravel.  (G)^ 


f  dark  gray” (fOYS  57f),ln^um  to 
coarse  graind,  poorly  ^rad^,  sub-round  to 
round,  wet,  minor  m^ium,  p^ominantly 
coarse,  trace  fine  gravel.  (SP) 


bO  ^  CO 

a,  o  <?  *5 


Additional  Data  and  Comments 


Sample  washed  out,  at  30’  heaved  to  27’ 


BH  &  BZ  PID  =  0  ppm. 


BH&BZ  PID  =0ppm. 


BH  &  BZ  PID  =  0  ppm. 


E-45 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  09-MW-03 
Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  50.00  START  DATE  _ 8/15/92 _ FINISH 

GEOLOGIST  R.  Petrossian  APPROVED  BY  _ S.T.  Godard 

DRILLING  COMPANY  Hughes  Drilling _ DRILLER  R.  Ericks 

DRILLING  METHOD  Grab/Snlit  Snoon _ EQUIPMENT  CME7 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4”  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Million  GaUon  Hill 


__  LOCATION  _ Galena  AFS  Area.  Alaska 

8/15/92 _ FINISH  DATE _ 8/15/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson,  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


Blow  Count 

Sample 
Recovery  % 

Lithologic 

Description 

Graphic 

Log 

Elevation 
(ft  MSL) 

Additional  Data  and  Comments 

Color,  Texture,  Moisture,  etc. 

141.50 

2/2/2  70 


Silly ^and  :  dark  yellow  brown  (lOYR  4/2), 
fine  grained,  poorly  graded,  sub-round  to 
sub-angular,  very  soft,  slightly  moist,  pebbles, 
rotten  rootlets,  few  pieces  of  wood.  (SM) 


puaaing  hole 


OVM  =  0  ppm. 


"SanJ :  dark  yeTlow" brown  (TOYR  4/2’),'”miribf 
silty,  fine  grained,  poorly  graded,  sub-angular 
to  sub-round,  very  soft,  moist,  few  rootlets. 
(SP) 


Starting  to  hit  water. 
Water  level  at  10.5’  BGL. 


90  CiiaYcDy  Sand  :  dark  yellow  brown  OOYR"” 
4/2),  medium  grained,  poorly  graded,  very 
soft,  very  moist,  20  %  pebbles.  (SP) 


llOm/  100 


Gravelly  Sand  ;  dark  yellow  brown  (lOYR 
5/2),  fine  grained,  poorly  graded,  sub-angular 
to  sub-round,  very  soft,  wet,  gravelly  at 
bottom.  (SP) 


2.5*  Heave  in  augers. 


^21/27/  100  'Sand  fdafk  yellow  brown  (ToYR  d/I), “coarse  ‘ 

16  grained,  well  graded,  sub-round  to  round,  very 

i  soft,  wet,  40%  gravel.  (SW) 


**NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  ==  parts  per  million 


4.5’  Heave  in  augers. 


E-46 


CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  WeU  #:  09-MW-03 

Page  2  of  2 


PROJECT 


Galena  Stace  3  RI/FS 


LOCATION 


Galena  AFS  Area.  Alaska 


a 

E 

g-e:  CJ 

i  -  i 

o 

s 


112/^18/  100 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


~Safi3yl[>aveT  Tdark  yeTl6wT)ro^{roYR 
6/2),  coarse  grained,  poorly  graded,  sub-round 
to  round,  very  soft,  wet,  less  gravelly.  (GP) 


Additional  Data  and  Comments 


SaiMiv  Giavel :  dark  gray  (5GY  4/1),  fine 
grained,  poorly  graded,  sub-round,  wet,  color 
change.  (GP) 


Graveny  Sand  :  Sark  gray  47l7,  coarse 
grained,  well  graded,  sub-round  to  round,  very 
soft,  wet,  more  felsic,  <20%  gravel.  (SW) 


’  19/13/  1(X)  "SanJ  T  dart  giiy” [5GYli/l)7  coarse  grained^, 

7  poorly  graded,  sub-round,  very  soft,  wet,  not 

^  as  gravelly,  few  small  pebbles.  (SP) 


E-47 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  09-MW-04 

Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  56.00  START  DATE  _ 

GEOLOGIST  T.  A.  Council  APPROVED  BY 

DRILLING  COMPANY  Hughes  Drilling _ 

DRILLING  METHOD  Grab/Split  Spoon 


DRILL  BIT  TYPE  AND  SIZE 


LOCATION  _ Galena  AFS  Area.  Alaska 

7/7/92 _ FINISH  DATE _ 7/7/92 

_ S.T.  Godard _ R.G  J  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


Hollow  Stem  Auger  -  4  1/4"  H) 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Millinti  Gallon  Hill 


ii  « 

C  U 

c 

3 

O 

U 

&  43 
C  > 

Lithologic 

O 

‘Jc  bo 
o.  o 

c  ^ 
2  J 

Additional  Data  and  Comments 

a  ^ 
^  £ 

1 

C3  O 

Description 

2  J 

O 

U  w 

m 

pli 

Color,  Texture,  Moisture,  etc. 

143.20 

1/1/2/  90 
3 


1/2/3/  70 
4 


Sandy  Gravel :  fine  grained,  poorly  graded, 
sub-round,  moist.  (GP) 

'S^v^SiltT  dark”grayiSi  brow“(2^5Y‘^/5)T 
fine  grained,  soft,  non-plastic,  moist, 
woodchips  from  3  ’  to  3 . 5  ’ .  (ML) 

"Sflit :  olive  bro^  474),loft7  ^ 

non-plastic,  moist  to  wet,  woodchips  from  5’  to 
5.3’.  (ML) 

’SiFty  ^anclT  medrurn  grained,  p6bfly“ grade3,“  *" 
wet,  logged  from  cuttmgs.  (SM) 


Silty  Sand  :  dusky  yellow  brown  (lOYR  2/2), 
fine  to  medium  grained,  poorly  graded,  round, 
soft,  wet,  woodchijw  from  10’  to  10.4\  (SM) 
’Sand :  diisi^  3^lTow  'Bro>ra'(  iT) YlT 2727, 
medium  grained,  poorly  graded,  round,  soft, 
wet,  sand  and  minor  silt  layers.  (SP) 

Sand  :  olive  black  (5Y  2/1),  medium  grained, 
well  graded,  round,  soft,  wet,  lots  of  wood. 
(SW) 

GiaYeIiy“Sand  T  olive-bTacklSV” iTlf,  medium  ‘ 
to  coarse  grained,  well  graded,  round,  wet, 
gravel  fine,  well  round^,  MaFics  15%  to 
20%.  (SW) 


^anJ  to  Gravelly ’SanJ :  oliveTilacTc  (5Y  2/1), 
medium  to  coarse  grained,  well  grad^,  round, 
soft,  wet,  fining  up.  (SW) 


BH  &  BZ  PID 


BH  &  BZ  PID  -  O  ppm. 

Water  at  5.02’  BGL,  on  8  July  1992. 


Shut  down  for  the  day,  restarted  at  0715,  08 

July  92. 


BH  &  BZ  PID  =  0  ppm,  sieve  sample 
collected. 


SS  stuck  in  hole,  pulled  augers  to  retrieve, 

0815  augers  out  of  hole,  sieve  sample  collected. 


/  2/5  87  GravcDv  Sand  :  olive’'bTack  (5V  2/1),  medium 

.  to  coarse  grained,  well  graded,  round,  very  ^ 

^  soft,  wet,  bottom  0.3’  of  Split  Spoon  is  gravel 

unit,  may  have  interbedded  gravel  and  sand.  -  ^  * 
(SW) 

♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


18"  1.5"  I.D.  sampler,  top  6"  could  be  heaved 
sand. 


1.6’  Heave  up  inside  augers,  lifted  augers  6" 
rod  fell  to  TD. 

Drove  12",  top  1’  of  1.3’  SS  heaved  sands, 
BH  PID  =  0.6  ppm,  BZ  PID  =  0.6  ppm 


-25 


E-48 


PROJECT 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  09-MW-04 

Page  2  of  2 


Galena  Stage  3  RI/FS 


LOCATION 


Galena  AFS  Area,  Alaska 


i 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


2/3  100 


Gravelly  Sand  :  olive  black  (5Y  2/1),  coarse 
grained,  well  graded,  round,  wet,  distinct 
gravel  unit  at  bottom  of  split  spoon.  (SW) 


nravelly  5Sand  :  olive  black  (5Y  2/1),  medium 
to  coarse  grained,  well  graded,  round,  soft, 
wet,  0.3’  thick,  coarse  sand  and  gravelly 
layers,  fine  gravel  at  bottom  of  split  spoon, 
pebbles  up  to  0.75".  (SW) 


nravelly  Sand  :  olive  black  (5Y  2/1),  medium 
to  coarse  grained,  well  graded,  round,  very 
soft,  wet,  gravel  layer  at  40.4*,  lots  of  wood. 
(SW) 


Gravelly  5Sand  :  as  above,  no  wood  in  split 
spoon. 


Additional  Data  and  Comments 


6/1 1  100  ’  "Sandy  Gravel  Tfine  gralneiC  well  gradedT 

round,  wet,  "reducing"  odor.  (SW) 


"Sand :  6iiveT)lacl  TsY  2/T)7meHiunrgramed, 
poorly  graded,  round,  very  soft,  wet, 
woodchips  medium  to  fine  samples.  (SP) 


9/12  70 


Drove  SS  12",  top  0.8’  of  recoveiy  may  be 
heaved  sands,  wood  in'^C 
cuttings,  drilling  through  old  trees. 

BH  PID  =  0.6  ppm,  BZ  PID  =  0.6  ppm. 


Sands  still  heaving  when  sampling/removing 
rods. 


Cuttings  are  not  cold,  10  C,  sample  may  be 
mostly  heaved  sands. 


Through  the  woody  layer. 


Stopped  drilling  to  get  more  augers,  there  is  7* 
of  heave  up  '^C 
inside  of  augers. 


6’  Heave  inside  augers,  raised  augers  1’  and  rod 
with  sampler. 

Dropped  to  50’  BGL. 


BH  PID  =  0.6  ppm,  BZ  PID  =  0.6  ppm. 


E-49 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  §:  09-MW-05 

Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  50.00  START  DATE  _ 8/16/92 _ FINISH 

GEOLOGIST  R.  Petrossian  APPROVED  BY  _ S.T.  Godard 

DRILLING  COMPANY  Hughes  Drilling _ DRILLER  R.  Ericks< 

DRILLING  METHOD  Grab/Split  Spoon _ EQUIPMENT  CME  7 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Million  GaUon  HUl 


LOCATION  _ Galena  AFS  Area.  Alaska 

8/16/92 _ FINISH  DATE _ 8/16/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


Blow  Count 

Sample 
Recovery  % 

Lithologic 

Description 

H 

Elevation 
(ft  MSL) 

Additional  Data  and  Comments 

Color,  Texture,  Moisture,  etc. 

139.00 

100  SaiMly  Silt :  brownish  gray  (SYR  4/1),  fine 
grained,  poorly  graded,  very  soft,  non-plastic, 
moist;  sandy  intervals,  1mm  thick,  organic 
roots,  micaceous.  (ML) 


Headspace  OVM  =  0  ppm. 


Water  at  87"  BGL. 


3/6/  85 

11 


2/2/6  100 


TSiTty  5&Tid  "  dark  yellow  Brown  flOVR  4/2), 
fine  grained,  poorly  graded,  sub-round  to  sub 
angular,  very  soft,  wet;  some  pebbles  (15%)  in 
matrix,  rather  smooth  and  rounded.  (SM) 


Gavelfy  SamT :  ”darlc  yell  owl)  rown  ( fO  VR 
4/2),  fine  grained,  poorly  graded,  sub-round  to 
sub-angular,  very  soft,  wet;  interval  of  pebbles 
at  bottom  4"  thick,  alot  of  quartz  pebbles  up  to 
1/2"  in  diameter.  (SP) 


Gravelly  Sand  :  dark  yellow  brown  (lOYR 
4/2),  fine  grained,  poorly  graded,  sub-angular 
to  sub-rounded,  very  soft,  wet;  woodchips, 
probably  slough,  micaceous.  (SP) 


GraveUy  Sand  :  light  olive  gray  (5Y  6/1),  fine 
grained,  poorly  graded,  sub-round  to 
sub-angular,  very  soft,  non-plastic,  wet;  very 
gravelly,  not  much  sand,  at  bottom  for  about  3" 
50%  quartz.  (SP) 


Headspace  OVM  =  0  ppm. 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-50 


COR 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  09-MW-05 
Page  2  of  2 


PROJECT 


Galena  Stage  3  Rl/FS 


LOCATION 


Galena  AFS  Area,  Alaska 


BBI 

I 

m 

I 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


nravelly  5^81^  :  dark  yellow  brown  (lOYR 
4/2),  fine  grained,  poorly  graded,  sub-round  to 
sub-angular,  very  soft,  wet;  color  change,  3" 
gravel  at  bottom,  coarser  than  before.  (SP) 


10/23/  100  '  "Sanj  f  iTgfit  olFve  gray  F5V  S/T),  fSie  grained, 
10  poorly  graded,  sub-round,  very  soft,  wet; 

coarser  grained  and  color  change.  (SP) 


Additional  Data  and  Comments 


9/14/  100 

8 


T^vefiy  sSra  ^  FigTirofive  gray  (5V  6/1),  fine 
grained,  well  graded,  sub-round,  very  soft, 
wet;  coarsening  downward,  50%  quartz,  30% 


E-51 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  09-MW-06 

Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  50.00  START  DATE  _ 8/17/92 _ HNISH 

GEOLOGIST  P.  A.  Coolen  APPROVED  RY  _ S.T.  Godard 

DRILLING  COMPANY  Hughes  Drilling _ DRILLER  R.  Ericks 

DRILLING  METHOD  Grab/Split  Spoon _ EQUIPMENT  CME  7 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Million  Gallon  Hill 


LOCATION  _ Galena  AFS  Area.  Alaska _ 

8/17/92 _ HNISH  DATE _ 8/17/92 

_ S.T.  Godard _ R.G.^  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish _ _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


c 

_ 

Sample 

Interval 

3 

o 

U 

o 

Sample 

ecovery 

Lithologic 

Description 

Graphic 

Log 

Elevatior 
(ft  MSL) 

PQ 

oi 

Color,  Texture,  Moisture,  etc. 

137.90 

Additional  Data  and  Comments 


12/2/2/  too 


2/2/3  60 


Silt :  olive  gray  (5Y  4/1),  soft,  medium 
plasticity,  moist;  few  gravel  <30mm,  many  1_r 
rootlets  and  woodchips.  (ML)  " 

'Saod :  olive  g^y  (SV 3727,Tmelo'’medi^  _  7^ 
jrained,j)oorl5^graded,jound,  moisL  (SP)_  j  .*«/' 
GraveDv  Sand  :  olive  gray  (5?  J/2)rfGie“to  “  ^  ;-7 
coarse  grained,  well  grad^,  round  to 
sub-round,  wet.  (SW)  V  .* 


GrayeUySaiid  :  olive  gray  (5Y  3/2),  medium 
to  coarse  grained,  well  graded,  round,  wet. 

(s\vo^  __  __  _ 

"Sflit :  sol,  medium  plasticity;  rootFets/organic 
debris  in  silt.  (ML)  / 


Sand  :  olive  gray  (5Y  3/2),  fine  grained,  well 
graded,  round,  wet;  some  gravel  <1%,  4"  of 
medium  to  coarse  grained  sand  at  15.8’  to  16*. 
(SW) 


5aod  :  olive  gray  (5Y  3/2),  medium  to  coarse 
grained,  well  graded,  round,  wet;  sand 
coarsens  with  depth,  some  gravel.  (SW) 


BH  PID  =  0  ppm,  collected  normal  and  dupe. 


BH  PID  =  0  ppm. 
Water  at  6.1*  BGL. 


BH  &  BZ  PID  ==  0  ppm,  left  augers  open  to 
check  water  level. 


SaiKi :  olive  gray  (5Y  3/2),  medium  to  coarse 
grained,  well  graded,  round  to  sub-round,  wet; 
few  gravel  <5%.  (SW) 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recoveiy 
ppm  =  parts  per  million 


BH  PID  =  0  ppm,  temp  =  4  C. 


Cuttings  =  0.0. 


BH  &  BZ  PID  =  0  ppm,  6"  heave  in  augers, 
stopped  hammer  after 

second  b”,  5*of  heave  when  hole  re-entered  with 
bit. 


6*  Heave  when  re-entered  with  bit,  collected 
sieve  sample. 


E-52 


vkmOIAN 

CORPORA¥ION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  09-MW-06 
Page  2  of  2 


PROJECT 


Galena  Stage  3  RI/FS 


LOCATION 


Galena  AFS  Area.  Alaska 


Lithologic 

Description 


■a  §3 

,c  w)  *5  CO 
ps  J 


Additional  Data  and  Comments 


Color,  Texture,  Moisture,  etc. 


8'  Heave,  could  not  get  sample. 


.Sand  :  olive  gray  {5Y  3/2),  fine  to  medium 
grained,  well  graded,  round,  wet;  few  gravel 
<1%.(SW) 


4*  Heave  when  bit  re-entered. 


Sand  :  medium  dark  gray  (N4), 
medium-coarse  to  fine-coarse  grained;  medium 
to  coarse  grain  sand  grades  to  finer  grain  sand 
with  gravel.  (SW) 


11.5’  Heave  when  bit  re-entered,  collected  sieve 
sample. 


E-53 


CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  10-MW-01 
Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS 

TOTAL  DEPTH  50.00  START  DATE  _ _ 

GEOLOGIST  GJC _ APPROVED  BY 

DRILLING  COMPANY  Hughes  Drilling _ 

DRILLING  METHOD  Grab/Split  Spoon 


_  LOCATION  _ Galena  AFS  Area.  Alaska _ 

7/13/92 _ FINISH  DATE _ 7/13/92 

_ S.T.  Godard _ R.GJ  275  -  Alaska 

_  DRILLER  R.  Erickson.  R.  Ish 
_  EQUIPMENT  CME  75  NodweU  TrkRg _ 


DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auger  -  4  1/4”  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Vehicle  Maintenance  Riiilrtinc 


c 

3 

O 

U 

o 

Sample 

ecovery 

Lithologic 

Description 

Graphic 

Log 

Elevatior 
(ft  MSL) 

s 

ex: 

Color,  Texture,  Moisture,  etc. 

1 141.70 

Additional  Data  and  Comments 


^ _ :  dark  yellow  brown  (lOY 

4/2),  fine  to  coarse  grained,  well  graded, 
sub-round  to  round,  moist;  1/8"  -  3/4"  gravel. 
(GW) 


Tom  cuttings, 


’ ,  background  PID  - 


"Sapflylsnt :  olFve  gray  F5V 4/1),  soft, 
non-plastic,  moist;  very  fine  grain  sand,  minor 
woodchips  from  3.5’  to  4.5’  BGL.  (ML) 

Sandy  sat :  as  above;  concrete  fragments  at 
6’. 


BH  &  BZ  PID  =  0  ppm,  sample  3’  -  6’ 
lO-MW-01-01,  lO-DS-Ol. 


•^-135 


Sand  :  dark  yellowish  brown  (lOYR  4/2), 
medium  to  fine  grained,  poorly  graded, 
sub-round,  wet;  trace  1/8"  gravel, 
predominantly  medium  grain.  (SP) 


Sand  :  dark  yellowish  brown  (lOYR  4/2),  fine 
to  coarse  grained,  well  graded,  sub-round  to 
round,  wet;  coarsening  downward,  1/8"  to  1/4" 
gravel  from  15.7’  to  16.2’.  (SW) 


^anJv  Gravel :  darlc  yellowish  brown  (1(5YR 
4/2),  fine  to  coarse  grained,  well  graded, 
round,  wet;  1/8"  gravel  from  20’  to  20.3’,  1/8" 
to  3/4"  gravel  from  20.3’  to  21.5’.  (GW) 


y  5/7/7  100  Sandy  Gravel :  dark  yellowish  brown  HOYR  gVr 

^  4/2),  fine  grained,  poorly  graded,  round,  wet;  ^  .0  o 

\  1/8"  gravel,  gravelly  sand  fine  to  coarse  grain  y 

from  26’  to  26.5’,  fine  to  coarse  sand  from  26’  Oq  c 
to 26.5’.  (GP)  0.-‘C 

♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


Water  at  7.7’  BGL. 


BH  &  BZ  PID  =  0  ppm,  core  temp 


BH  &  BZ  PID  =  0  ppm,  core  temp  =  12  C, 
sieve  sample  (15’-16.5’). 


BH  &  BZ  PID  =  0  ppm,  heave  from  20’-19’ 
core  temp  =  11  C, 


BH  &  BZ  PID  =  0  ppm,  heave  from  25’-24’ 
core  temp  =  11  C. 

Sieve  sample  (25’-26.5). 


E-54 


mjihISIAlN 


COR 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  10-MW-01 
Page  2  of  2 


E-55 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  1  0-M  W-02 

Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS _ 

TOTAL  DEPTH  50.00  START  DATE  _ 

GEOLOGIST  _ _ APPROVED  BY 

DRILLING  COMPANY  Hughe.s  Drillinp _ 

DRILLING  METHOD  Grab/Split  Spoon 


DRILL  BIT  TYPE  AND  SIZE 


_  LOCATION  _ Galena  AFS  Area.  Alaska 

7/12/92 _ FINISH  DATE _ 7/12/92 

_ S.T.  Godard _ R.G.#  275  -  Alaska 

_ DRILLER  R.  Erickson.  R.  Ish _ 

_  EQUIPMENT  CME  75  NodweU  TrkRg  _ 


Hollow  Stem  Auger  -  4  1/4"  ID 


BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Vehicle  Mainfenanrp  R.iilH.n^ 


c 

3 

O 

U 

B  > 

Lithologic 

O 

D,  O 

c  ^ 
2  ^ 

Additional  Data  and  Comments 

o 

€d  O 

Description 

2  J 
O 

s 

0^ 

Color,  Texture,  Moisture,  etc. 

142.40 

_ .  ark  grayish  brown  (lOYR 

4/2),  fine  to  medium  grained,  well  graded, 
sub-round,  moist;  sur^ce  topsoil,  1/4*'  to  3/4" 
gravel.  (SW) 


^andy  Silt :  veiy  darE  gray  (iDYR  37l),  ?ine 
grained,  soft,  non-plastic,  moist;  hydrocarbon 
odor,  trace  gray  discoloration.  (ML) 


from  cuttmgs,  < 


BH  PID  =  1.5  ppm,  BZ  PID  =  0  ppm. 

Sample  (4 ’-5. 5’)  lO-MW-02-02,  headspace  from 
4’-5.5’  =  432  ppm. 


-Sand  :  dark  gray  (lOYR  4/1),  medium  to  fme 
grained,  poorly  graded,  sub-round,  wet;  slight 
hydrocarbon  odor.  (SP) 


BH  PID  =  17.8  ppm,  BZ  PID  =  0  ppm,  sieve 
sample  (10'-11.5’), 


2/5/7  100 


Graveily  Sand  :  dark  gray  (lO'VR  4/1)7 
medium  to  coarse  grained,  well  graded, 
sub-round  to  round,  wet;  common  1/8"  to  1/4" 
gravel  throughout,  slight  hydrocarbon  odor. 
(SW) 


jjQYclly  Sand  :  dark  gray  (lOYR  4/1),  fme  to 
coarse  grained,  well  graded,  round,  wet;  fme 
gravel  to  3/4".  (SW) 


BH  PID  =  78  ppm,  BZ  PID  =  0  ppm,  core 
temp  =  12  C, 


BH  PID  =  14  ppm,  BZ  PID  =  0  ppm,  core 
temp  =  12  C. 

Heave  from  20’-19\ 


Gravelly  Sand  :  dark  gray  (lOYR  4/1),  fine  to 
coarse  grained,  well  graded,  round,  wet;  fme 
gravel  to  3/4".  (SW) 


♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PH)  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


=  8  ppm,  BZ  PID  =  0  ppm,  core  temp 
Heave  from  25’-26’,  sieve  sample  (25’-26.5’). 


E-56 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #;  1Q-MW-02 
Page  2  of  2 


PROJECT 


Galena  Stage  3  RI/FS 


LOCATION 


Galena  AFS  Area.  Alaska 


HBI 

I 

m 

I 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


Gravelly  Sand  :  dark  gray  (lOYR  4/1),  fine  to 
coarse  grained,  well  graded,  round,  wet;  fine 
gravel  to  3/4".  (SW) 


Gravelly  :  dark  gray  (lOYR  4/1),  fine  to 
coarse  grained,  well  graded,  round,  wet;  fine 
gravel.  (SW) 


Gravelly  Sand  :  dark  gray  (lOYR  4/1),  fine  to 
coarse  grained,  well  graded,  round,  wet.  (SW) 


.s>  §3 

sz  ta  s  CO 


Additional  Data  and  Comments 


BZ  PID  =  0  ppm,  core  temp  =  12  C. 
Heave  from  30*-29*. 


BZ  PID  =  0  ppm,  core  temp  =  12  C. 
Heave  from  35’-34*. 


BH  PID  =  6.2  ppm,  BZ  PID  =  0  ppm. 
Heave  from40’*38’. 

No  samples  from  41.5’  to  50’. 


E-57 


CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  10-MW-03 
Page  1  of  2 


PROJECT  _ Galena  Sta2e  3  RI/FS _  LOCATION  _ Galena  AFS  A rpa  Alaska 

TOTAL  DEPTH  50.00  START  DATE  _ 7/11/92 _ FINISH  DATE _ 7/11/92 

GEOLOGIST  GJC _ APPROVED  BY  _  S.T.  Godard  R.GJ  275  -  Alaska 

DRILLING  COMPANY  Hugh&s  DrillinP _ DRILLER  R.  Erickson.  R.  Ish _ 

DRILLING  METHOD  Grab/Split  Spoon _ EQUIPMENT  CME  75  NodweU  TrkRg _ 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Vehicle  Maintenance  Bnildin 


B  <u 

c 

3 

O 

U 

-  b  1 
1  ^ 

Lithologic 

c 

o 

rt  O 

Description 

n 

Color,  Texture,  Moisture,  etc. 

|2/3/5/  100 


:  very  dark  gray  (lOYR  3/1), 
fine  to  medium  grained,  well  graded, 
sub-round,  moist;  surface  topsoil.  (SW) 


Silty  Sand  :  very  dark  grayish  brown  (lOYR 
3/2),  fine  grain^,  poorly  graded,  sub-round, 
jnoist;  spars^gravel,  1/4"  t(^3/8".  (SM) 
Sandv^SStT  ve'^'dark  grayO0YR’37l),  soft,” 
non-plastic,  moist;  scatter^  woodchips  from  5’ 
to  5.7’,  sparse  organics.  (ML) 


Additional  Data  and  Comments 


ggea  from  cuttings, 


BH  &  BZ  FED  =  0  ppm,  sample  4’  to  6’ 
lO-MW-03-02. 

Headspace  4 ’-6’  =0  ppm. 


V  *. '.  4-135 


Sand  :  dark  grayish  brown  (lOYR  4/2), 
medium  to  coarse  grained,  poorly  grad^, 
sub-round,  wet;  predominantly  medium.  (SP) 


3/4/5  100  Sand  :  dark  grayish  brown  (lOYR  4/2), 

medium  to  coarse  grained,  poorly  graded, 
sub-round  to  round,  wet;  predominant  medium, 
interbedded  gravel  1/4"  to  3/8"  from  15.4’  to 
15.8’,  minor  1/4"  gravel  to  16.5’.  (SP) 


Sand  :  dark  gray  (lOYR  4/1),  medium  to 
coarse  grain^,  well  graded,  sub-round  to 
round,  wet;  minor  1/8"  to  1/4"  gravel  from  21’ 
to  21.5’.  (SW) 


BH  &  BZ  PID  =  0  ppm. 


Core  temp  =  9  C. 


\  y  3/5/6  100  Sand  :  dark  gray  (lOYR  4/1),  medium  to 

^  coarse  grained,  well  graded,  sub-round  to 

~X  \  coarsening  downward.  (SW) 

Graver :  fme  to  coarse  grained,  weirgraded,  ” 
round,  wet;  1/8"  to  3/8"  gravel.  (GW) 

♦♦NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone 
BGL  =  Below  Groxmd  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


/  «  U  o  i 
"  >  o  X 

Op  o, 

0.0, 


OVM 


E-58 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  1 0-M  W-03 
Page  2  of  2 


PROJECT 


Galena  Stage  3  RI/FS 


LOCATION 


Galena  AFS  Area.  Alaska 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


rasi 

I 

m 

I 


“SanJ  r dark  giiy” (fOTR  47f),  medimhlo” 
coarse  grained,  well  graded,  sub-round  to 

round,  wet^  coarsening  downw^.JS^ _ 

GravcFrfine  to  coarse  grained,  well  gradfed, 
round,  wet;  1/8"  to  3/8"  gravel.  (GW) 


00  Sand  :  dark  gray  (lOYR  4/1),  fine  to  medium 
grained,  poorly  graded,  sub-round,  wet.  (SP) 


Additional  Data  and  Comments 


Core  temp  =  9  C. 


5Saf^  :  dark  gray  (lOYR  4/1),  fine  to  coarse 
grained,  well  graded,  sub-round,  wet;  1/8"  to 
1/4"  gravel  from  41.2’  to  41.5’.  (SW) 


BH  &  BZ  PID  =  0  ppm,  core  temp  =  8  C. 


No  split  spoon  sample  from  41.5’  to  50*. 


E-59 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Soil  Boring  #:  10-SB-01 
Page  1  of 


IPROJECT  _ Galena  Stage  3  Rl/FS _ LOCATION  _ Galena  AFS  Area.  Alaska 

TOTAL  DEPTH  7.00  START  DATE _ 7/15/92 _ FINISH  DATE _ 7/15/92 

GEOLOGIST  GJC _ APPROVED  BY  _ S.T.  Godard _ R.GJ  275  -  Alaska 

DRILLING  COMPANY  Hughes  Drillinp _ DRILLER  R.  Erickson.  R.  Ish _ 

DRILLING  METHOD  Grab/Split  Spoon _ EQUIPMENT  CME  75  NodweU  TrkRg _ 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ED _ _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Vehirle  Maintenance  Buildin 


5/7/  100 

15/12 


Color,  Texture,  Moisture,  etc 


;  olive  gray  (5Y  4/1),  fine 
grained’  poorly  graded,  sub-round,  moist;  fine 
grains  sand,  silty.  (SP) 

Graveny  5Sand  :  olive  gray  (5Y  4/1),  fine 
grained,  poorly  graded,  sub-round,  moist; 
decrease  gravel  with  depth.  (SP) 


o 

C 

P  j 

t'S. 

In  bo 
D.  O 

S-J 

Additional  Data  and  Comments 

o 

— 

U  w 

142.30 

100  ^ai^v^SHtT  olive  blacir(5Y’27l),  very  fine 
grained,  soft,  non-plastic,  moist;  very  fine 
grain  sand,  sparse  iron  staining.  (ML) 


om  cuttings  from 


Sample  2M’,  lO-SB-01-01. 
Headspace  =  0  ppm. 

BH  PID  =  0.5  ppm,  BZ  PID 


Sample  5’-7’,  lO-SB-01-02. 
Headspace  =  0  ppm, 

BH  &  BZ  PID  =  0  ppm. 


**NOTES** 

BH  PH)  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-60 


Soil  Boring  #:  1 0-SB-02 


I  O  N 


LOG  OF  DRILLING  OPERATIONS 


Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS _  LOCATION  _ Galena  AFS  Area,  Alaska 

TOTAL  DEPTH  6.00  START  DATE  _ 7/13/92 _ FINISH  DATE _ 7/13/92 

GEOLOGIST  _ GJC _ APPROVED  BY  _ S.T.  Godard _ R.G.#  275  -  Alaska 

bRILLING  COMPANY  Hughes  Drilling _ DRILLER  R.  Erickson.  R.  Ish _ 

DRILLING  METHOD  Grab/Snlit  Snoon _ EQUIPMENT  CME  75  NodweU  TrkRg _ 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4”  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Vehicle  Maintenance  BuOding _ 


E-61 


Soil  Boring  #: 


CORPORA¥ION 


LOG  OF  DRILLING  OPERATIONS 


10-SB-03 

Page  1  of  1 


PROJECT  _ Galena  Stage  3  Rl/FS _  LOCATION  _ Galena  AFS  Area.  Alaska 

TOTAL  DEPTH  9.00  START  DATE  _ 7/11/92  FINISH  DATE  7/11/92 

GEOLOGIST  GJC _ APPROVED  BY  _ S.T.  Godard _ R.G.#  275  -  Alaska 

DRILLING  COMPANY  Hughes  Drilling _ DRILLER  R.  Erickson.  R.  Ish _ 

DRILLING  METHOD  Grab/Snlit  Spoon _ EQUIPMENT  CME  75  NodweU  TrkRg _ 

DRILL  BIT  TYPE  AND  SIZE  Hollow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Vehicle  Maintenance  BuilOin 


c 

3 

O 

U 

-  h 

c  >■ 

Lithologic 

o 

f  b£) 

sx  o 

C 

o  J 

5  ^ 

Additional  Data  and  Comments 

1 

o 

g 

Description 

S 

O 

W  W 

CQ 

Pi 

Color,  Texture,  Moisture,  etc. 

141.60 

Gravelly  Sand  :  dark  grayish  brown  (lOYR 
4/2),  fine  to  medium  grained,  well  graded, 
sub-round,  moist;  sui^ce  topsoil,  1/4"  -  3/4” 
graveL 

Sil^  Sand  :  daTk^grayiSi  brovrallOYR  472),” 
fme  grained,  poorly  graded,  sub-round,  moist. 

^aiiJy  SHt :  very’" darE  gray  (I^YR  37iT,  ?me 
grained,  soft,  non-plastic,  moist;  trace 
woodchips,  abundant  organics,  sparse  iron 
staining.  (ML) 

Sandy  Silt :  very  dark  gray  (lOYR  3/1),  fme 
grained,  soft,  non-plastic,  moist;  hydrocarbon 
odor.  (ML) 

^ifty  Slid”  dark”yelfowi^  bro\ra1;il)?R  4/4), 
fine  grained,  poorly  graded,  sub-round,  wet; 
minor  thin  gray  discolored  bands,  trace  iron 
staining,  interbedded  fine  grain  sand  from  7.8’ 
to  8.2’.  (SM) 

En^  of  Borehole  at  9’  BGL. 


Sample  r-2.5’,  10-SB-O3-0L 


BH  &  BZ  PID  =  0  ppm. 

Hydrocarbon  odor  from  4’-5.5’. 
Sample  4’-5,5’,  lO-SB-03-02. 

BH  PID  -  1.7  ppm,  BZ  PID  -  0  ppm. 
Headspace  =  4.7  ppm. 

Approx,  water  level  6.5’  BGL. 

Sample  7’-8.5’,  lO-SB-03-03. 


Headspace  =  85  ppm. 


**NOTES** 

BH  PID  =  Borehole  OVM,  BZ  PID  =  Breathing  Zone  OVM 
BGL  =  Below  Ground  Level,  NR  =  No  Recovery 
ppm  =  parts  per  million 


E-62 


Soil  Boring  it:  1 1 -SB-01 


COR 


ION 


LOG  OF  DRILLING  OPERATIONS 


Page  1  of  1 


PROJECT  _ Galena  Stage  3  RI/FS _ LOCATION  _ Galena  AFS  Area.  Alaska 

TOTAL  DEPTH  8.00  START  DATE _ 7/16/92 _ HNISH  DATE _  7/16/92 

GEOLOGIST  KLC _ APPROVED  BY  _ S.T.  Godard _ R.G.it  275 -Alaska 

DRILLING  COMPANY  HiiPhes  Drilling _ DRILLER  R.  Erickson.  R.  Ish _ 

DRILLING  METHOD  Grab/SnUt  Snoon _ EQUIPMENT  CME  75  NodweU  TrkRg _ 

DRILL  BIT  TYPE  AND  SIZE  HoUow  Stem  Auger  -  4  1/4"  ID _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Underground  .Storage  Tank _ 


E-63 


1993  Drilling  Logs 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  01  -MW~07. 

Page  1  of  2 


PROJECT  _ galena  Stage  3  RI/FS _  LOCATION  _ Galena  ATS  Area,  Alaska _ 

TOTAL  DEPTH  50.00  START  DATE  8/6/93  08:30  FINISH  DATE _ 8/6/93  11:00 

GEOLOGIST  T.  A.  Coiinca  APPROVED  BY  _ S.  T.  Godard _ R.G  J  275  -  Alaska 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  IVCles _ _ 

DRILLING  METHOD  Hollow  Stem  Auger _ EQUIPMENT  CME  -  850 _ _ 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A.  with  8  1/4"  OP  Cutter  Head _ _ _ _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Fire  Training  Area _ _ — 


Lithologic 
Description 

Color,  Texture,  Moisture,  etc. 
very  dark  gray  (5  _ 

to  medium  grained,  well  graded,  round,  moist; 
pebbles  up  to  4  cm.  (SW) 
liAnSy~S^tr  very  dal-lTgray  (5Y  3/ T), "hard,” 
non-plastic,  moist.  (ML) 


1.75:2  Sandy  Silt:  olive  gray  (5Y  4/2),  soft, 

non-plastic,  moist;  wood  fragments  from  5’- 
6’.  (ML) 


Additional  Data  and  Comments 


-■—■4-140 


0.4  ppm  downhole 


135  Lots  of  wood  chips  in  cunings. 


1/1/1/  2:2  Sflt:  olive  gray  (5 V" 472),  soft,  non-plastic, 
1  moist;  minor  clay.  (ML) 

'(2!kvev  ^ilt:  "vw^ dark  green  (T^3),  sofT, 
non-plastic,  wet.  (ML) 


Sand:  olive  gray  (5Y  4/2),  tine  to  medium 
“  onn/  9-9  grained,  poorly  graded,  soft,  moist;  clay  plug 
in  bottom  of  split  spoon,  wood  fragments  in 
^  last  2”  of  split  spoon.  (SP) 


N/A  N/A  Sand:  olive  gray  (5Y  4/2),  fine  to  medium 
grained,  poorly  graded,  wet.  (SP) 


Noted  change  in  cuttings  at  approx.  14.2’  BGS 


Cuttings  wet  at  approx.  17’  BGS. 


Logging  from  cuttings,  below  water  table. 


No  change  in  lithology  noted  from  cuttings. 


**NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGroimd.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 


E-67 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Weil  #:  01-MW-07 
Page  2  of  2 


E-68 


coRPORAYioN  LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  ft\  01  -MW-08 
Page  1  of  2 


PROJECT  _ Oalena  Stage  3  RI/FS _  LOCATION  _ Galena  AFS  Area,  Alaska _ 

TOTAL  DEPTH  45.00  START  DATE  7/8/93  08;30  FINISH  DATE  _ 7/8/93 _ 11:M- 

GEOLOGIST  T.  A.  Coundl  APPROVED  BY  _ S.  T.  Godard _ R.GJ  275  -  Alaska 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  Miles _ 

DRILLING  METHOD  HoUow  Stem  Auger _ EQUIPMENT  CME  -  850 _ _ 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A.  with  8  1/4"  OP  Cutter  Head _ _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Fire  Training  Area _ _ 


Additional  Data  and  Comments 


Color,  Texture,  Moisture,  etc. 


olive  gray  (5Y  4/2),  well 
graded,  hard,  non-plastic,  dry;  sandy,  gravel 
zones  at  1’,  rootlets  common.  (ML) 


IKtfnTTITimiK 


1/1/1/  2:2 
2 


5;andv  Silt:  gray  (5Y  5/1),  poorly  graded, 
hard,  non-plastic,  dry.  (ML) 

"Siftv  graylSY  5A)T  fine  grainetf,  well' 
graded,  soft,  non-plastic,  dry  to  wet.  (SW) 


’Sandy  Silt:  olive  gray  (5Y  4/2),”poorly 
graded,  soft,  non-plastic,  moist.  (ML) 

'S^tr  vcv/  darlTgrav  (5Y  57 1),  soft, 
non-plastic,  moist:  minor  clay.  (ML) 


1/1/1/  2:2  ’  Clayey  Silt:  very  dark  gray  (5 Yl) A),  soft, 

1  non-plastic,  wet;  increasing  clay  with  depth, 

some  sand  at  15’-16\  (ML) 


1/1/2/  2:2  Clayey  Silt:  very  dark  gray  (5Y  3/1),  medium 
3  plasticity,  wet:  wood  at  21’.  (MH) 

’  'Sfft:'’  nbn-plastic,~inbist;~ some ’areas  ar^  sFilf  ” 
moderately  plastic,  clay  content  decreasing 
with  depth.  (ML) 


1/3/5/  2:2  Sand:  dark  olive  gray  (5Y  3/2),  fine  to 
5  medium  grained,  poorly  graded,  soft,  wet  to 

saturated.  (SP) 


♦♦NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 


Water  level  at  23'  BGS. 


No  samples  collected  below  water  table 


E-69 


Monitor  Well  01-MW-08 

CORPORATION  LOG  OF  DRILLING  OPERATIONS  Page  ^  of  ^ 


CORPORATION  LOG  OF  DRILLING  OPERATIONS 

I  PROJECT  Galena  Stage  3  Ri/FS  LOCATION  Galena  AFS  Area,  Alaska - ! 

TOTAL  DEPTH  10.00  START  DATE  8/9/93  15;15  FINISH  DATE - 8/9/^ — 16:25_ 

I  GEOLOGIST  R.  .1.  Coel  APPROVED  BY  _ S.  T.  Godard — ^ - R.G.^  275  -  Alaska 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  _ E.  Miles - 

DRILLING  METHOD  HoUow  Stem  Auaer _ EQUIPMENT  - CME  -  850 - 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A.  with  8  1/4"  OP  Cutter  Head  - - 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  Fire  Training  Area - 


Soil  Boring  #:  01  -SB-03 
Page  1  of  ^ 
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1/1/2/ 

2:2 

Lithologic 

Description 


Color,  Texture,  Moisture,  etc. 

Silt:  olive  gray  (5Y  4/2),  poorly  graded,  soft," 
non-plasiic,  dry;  abundant  wood  chips  and 
roots.  (ML) 


146.33 

I  BH  ==  6  ppm,  bZ  =  <  1  ppm,  HS  =  0  ppm 
—  146  Collected  sample  01 -SB-03-01  and 
01-SB-03-DS-01. 


1/2/2/  2:2 
3 


Silt:  dark  olive  gray  (5Y  3/2),  poorly  graded, 
soft,  non-plastic,  dry;  rootlets  with  oxidation. 
(ML) 


BH  =  0  ppm,  HS  =  0  ppm. 
Collected  sample  01 -SB-03-02. 


Silt:  olive  (5Y  4/3),  poorly  graded,  soft, 
non-plastic,  moist;  wood  chips  and  twigs, 
oxidation  zones  along  rootlets.  (ML) 


BH  =  1  ppm,  HS  =  0  ppm. 
Collected  sample  01-SB^3-03. 


1/1/2/  2:2  Clayey  Silt:  black  (5?  2.5/2),  poorly  graded. 
2  soft,  low  plasticity,  moist:  twigs,  more  finely 

grained  than  above,  mat  of  roots  near  top,  silt 
layer  at  top  of  core  without  clays.  (ML) 


BH  <  1  ppm. 

Collected  sample  01 -SB-03-04. 


End  of  Borehole  at  10’  BGS. 


**NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 


E-71 


E-72 


CORPORA¥IOH 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  05-MW-13 
Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS _ LOCATION  _ Galena  AFS  Area.  Alaska 

TOTAL  DEPTH  42.50  START  DATE  8/25/93  08;15  FINISH  DATE  8/25/93  10;15 

GEOLOGIST  R.  V.  Petrossian  APPROVED  BY  _ S.  T.  Godard _ R.GJ  275  -  Alaska 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  MUes _ 

DRILLING  METHOD  HoUow  Stem  Auger _ EQUIPMENT  CME  -  850 _ 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A  with  8  1/4"  OP  Cutter  Head _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  West  of  POL,  near  instaUation  entrance. _ 


Lithologic 

Description 


Additional  Data  and  Comments 


Color,  Texture,  Moisture,  etc. 


11/5/6/  2:2  Gravelly  Sand:  grayish  brown  (5YR  3/2),  fine 
10  to  coarse  grained,  well  graded,  sub-round,  very 

soft,  non-plastic,  moist;  very  loose,  slightly 

)  _silty^  (Syq _ 

3/3/4/  2:2  5Sandv  Silt:  olive  erav  (5Y  4/lT  fine  grained. 


(j/^/  2U  Sandy  Silt:  olive  gray  (5Y  4/1),  fine  grained, 

3  moderate  to  poorly  graded,  sub-round,  soft, 

non-plastic,  moist;  slightly  gravelly  at  top  6". 

.  (ML) 

12/1/2/  2:2  Sandy  Silt:  olive  gray  (5 Y  3/2),  fme  grained, 

I  3  poorly  graded,  sub-round,  very  soft, 

non-plastic,  moist;  slightly  mottled,  reddish 
staining,  wood  chips.  (ML) 

^1/1/  2:2  Sandy  Silt!  dark  yellowish  brown  (10 YR  4/2), 
2  fme  grained,  poorly  graded,  sub-round,  very 

soft,  non-plastic,  moist;  micaceous,  small 
roots,  light  brown  staining  mostly  along  roots, 
f2J\l  2:2  discondnuous  l^inations.  (ML) 

'Sflt£&^:  dark  yellow  brown  (lO^R  4/2), 
fine  to  medium  grained,  poorly  graded, 
sub-round,  vety  soft,  non-plastic,  moist;  sandy 
interlayers,  micaceous  layers,  decreasing  silt 
downwards,  light  brown  staining.  (SP) 

Silty  Sand:  pale  yellowish  (lOYR  6/2),  fine  to 
medium  grained,  poorly  graded,  sub-angular, 
very  soft,  non-plastic,  moist;  moderately  to 
loose  sand  0.7’  from  top.  (SM) 

Sil^  Sand:  as  above.  (SM) 

Silty  Sand:  dark  yellowish  brown  (10 YR  4/2), 
fme  to  medium  grained,  poorly  to  moderately 
graded,  sub-angular,  very  soft,  non-plastic, 
wet;  moderately  to  loose  sand,  interlayered 
coarser  intervals,  reddish-brown  staining, 
gravel  at  bottom,  micaceous.  (SM) 


BG  =  0  ppm,  BZ  =  0  ppm. 


^2/1/1/  2:2 
2 


1/2/1/  2:2 
2 


'2/3/4/  2:2 
4 


1/2/3/  2:2 
2 


1/2/3/  1.6:2 
3 


BG  =  0  ppm,  BZ  =  0  ppm,  BH  =  0  ppm. 


BZ  =  0  ppm,  BH  =  0  ppm. 


Water  Level  at  16.10’  BGS. 

No  samples  collected  below  water  table. 


**NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Siu’face 
ppm  =  parts  per  million 
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Monitor  Well  ft:  05-MW-1 3 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 
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CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  05-MW-14 
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PROJECT  _ Galena  Stage  3  RI/FS _  LOCATION  _ Galena  AFS  Area.  Alaska 

TOTAL  DEPTH  37.50  START  DATE  8/27/93  09;20  FINISH  DATE  8/27/93  10:35 

GEOLOGIST  R.  V.  Petrossian  APPROVED  BY  _ S.  T.  Godard _ R.GJ  275  -  Alaska 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  Miles _ 

DRILLING  METHOD  HoUow  Stem  Auger _ EQUIPMENT  CME  -  850 _ 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A.  with  8  1/4”  OP  Cutter  Head _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  On  Tarmac,  south  of  POL. _ 


E-75 


Monitor  Well  #:  05-MW-14 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Page  2  of  2 
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CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  05-MW-1  5 

Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS _  LOCATION  _ Galena  AFS  Area,  Alaska 

TOTAL  DEPTH  41.00  START  DATE  8/28/93  10:11  FINISH  DATE  8/28/93  15:40 

GEOLOGIST  R.  V.  Petrossian  APPROVED  BY  _ S.  T.  Godard _ R.G  J  275  -  Alaska 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  Miles _ 

DRILLING  METHOD  Hollow  Stem  Auger _ EQUIPMENT  CME  -  850 _ 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A.  with  8  1/4 "  OP  Cutter  Head _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  On  Tarmac,  southwest  of  POL. _ 


^  S3 
.  b  o?  £ 


2:2  Gravelly  Sand:  dark  yellowish  brown  (10 YR 
4/2),  fine  grained  to  medium  gravel,  well 
graded,  sub-round,  very  soft,  non-plastic,  dry 
to  moist;  loose  gravel,  increasing  sand  and 

2 : 2  con^stency  downward .  _(SW) _ 

^flitv  S^:  dark  yellowish  brown  (lOYR  4/2), 
fine  to  medium  grained,  poorly  graded, 
sub-round,  very  soft,  non-plastic,  moist;  sandy 
2:2  interlayers.  (SM) 

Silty  Sand:  light  brownish  gray  (SYR  6/1), 
fine  to  medium  grained,  poorly  graded, 
sub-round,  very  soft,  non-plastic,  very  moist; 
2:2  mostly  fine  micaceous  sands  with  brown 
staining,  small  medium  grained  sandy 
interlayers.  (SM) 

Silly  ^nd:  brownish  gray  (SYR  4/1),  fine  to 
1.7:2  medium  grained,  poorly  graded,  sub-round, 
hard,  non-plastic,  wet;  permafrost  layer  0.2* 
below  top,  saturated  throughout,  mostly 
medium  grained  sand.  (SM) 

Silty  Sand:  as  above;  permafrost  entire  length. 
(SM) 


50  0.7:2  Gravelly  Sand:  fine  grained  to  coarse  gravel, 

well  graded,  sub-angular,  hard,  non-plastic, 
wet.  (SW) 


Additional  Data  and  Comments 


Hole  drilled  out  to  2’,  start  samplmg  at  2’. 


BG  =  0  ppm,  BZ  =  0  ppm. 


-13S  Hit  very  hard  substrate,  consulting  soil  gas  data. 


BG  =  0  ppm,  BZ  =  0  ppm. 


BZ  =  0  ppm,  BH  =  0  ppm. 


Frozen  with  some  free  water. 


'Cl  No  samples  collected  below  water  table. 


♦♦NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 
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Monitor  Well  ft:  05-MW-1  5 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 
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Soil  Boring  #: 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Q5-SB-04 
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PROJECT  _ Galena  Stage  3  Rl/FS _  LOCATION  _ Galena  AFS  Area,  Alaska - 

TOTAL  DEPTH  10.00  START  DATE  8/11/93  09;50  FINISH  DATE _ 8/11/93 — IChSL 

GEOLOGIST  B.  J.  Coel  APPROVED  BY  _ S.  T.  Godard _ R.GJ  275  -  Alaska, 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  Miles - 

DRILLING  METHOD  HoUow  Stem  Auger _ EQUIPMENT  CME  -  850 - - 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A.  with  8  1/4"  OP  Cutter  Head _ _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  West  of  POL,  near  dormitory. - - 


Lithologic 

Description 


Color,  Texture,  Moisture,  etc. 
Gniveily  Sand:  medium  olive  brown  (5Y  4/4), 
fine  grained,  well  graded,  sub-angular,  very 
soft,  non-plastic,  dry.  (SW) 


/  2/4/4/  2:2 
7 


Gravelly  Sand:  olive  (5Y  4/3),  fine  grained, 
well  graded,  sub-round,  very  soft,  non-plastic, 
moist;  moderate  hydrocarbon  odor.  (SW) 


2/3/5/  2:2 
5 


**NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 


Additional  Data  and  Comments 


BG  =  1  ppm,  BH  =  5  ppm.  BZ  =  1  ppm, 
=  9  ppm. 

Collected  sample  05-SB-04-01. 


BH  =  I  ppm,  HS  =  152  ppm. 
Collected  sample  05-SB-04-02. 


SiTty  ,Sand:  dark  olive  gray  (5Y  3/2),  tine 
grained,  poorly  graded,  soft,  non-plastic, 
moist:  gravelly  at  top  6",  trace  gravel  bottom 
1.5\  1"  clay  layer  at  1’  depth,  hydrocarbon 
odor,  trace  wood  chips.  (SM) 


Clayey  ^ilt:  dark  olive  gray  (5Y  3/2),  fine 
grained,  poorly  graded,  soft,  low  plasticity, 
moist;  hydrocarbon  odor,  trace  wood  chips  and 
twigs. 

(ML) 


BH  =  9  ppm,  HS  =  1080  ppm. 
Collected  sample  05-SB-04-03. 


BH  =  23  ppm,  BZ  =  1  ppm,  HS  =  467  ppm 
Collected  sample  05-SB-04-04. 


End  of  Borehole  at  10'  BGS. 
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Soil  Boring  #:  05-SB-05 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 
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PROJECT  Galena  Stage  3  RI/FS 

LOCATION 

Galena  AFS  Area,  Alaska 

ITOTAL  DEPTH  16.00  START  DATE  8/11/93  13:30  FINISH  DATE  8/11/93  14:45,^ 

GEOLOGIST  B.  J.  Coel  APPROVED  BY 

S.  T.  Godard 

R.G.jSf  275 -Alaska*^ 

DRILLING  COMPANY  11  CEOS/CEOR 

DRILLER  E. 

Miles 

DRILLING  METHOD  Hollow  Stem  Auser 

EOUIPMENT 

CME  -  850 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A.  with  8  1/4"  OD  Cutter  Head 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION) 

West  POL 

1  - ^ 

9-^ 


12- 


15- 
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1/2/2/ 
4 


1/1/3/ 
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1/3/3/ 
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1/1/3/ 
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1/1/2/ 
3 


a: 


2:2 


1.5:2 


Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 


O 


146.16 


Gravelly  Sand:  dark  olive  gray  (5Y  3/2^  tme 
grained,  well  graded,  sub-round,  very  soft, 
non-plastic,  moist;  sand  with  fine  to  coarse 
gravel,  dry  at  very  top.  (SW) 


.4 


.K144 


Clayey  Sand:  dark  olive  gray  (5Y  3/2),  fine 
grained,  well  graded,  sub-round,  soft,  low 
plasticity,  moist;  sand  predominant  at  top, 
more  clay  toward  the  bottom,  abundant  gravel 
in  top  half,  abundant  wood,  root  mat  at  bottom, 
_org^ic,  fajn^hj^drocarbon  odor.  (SC) 

Clayey  Silt:  dark  olive  gray" (5Y" 372),  very 
fine  grained,  poorly  graded,  soft,  low 
plasticity,  moist;  at  about  6’  very  organic 
clayey  silt.  (MH) 


Clayey  Silt:  dark  olive  gray  (5Y  3/2),  verv 
fine  grained,  poorly  graded,  soft,  low 
plasticity,  moist;  3"  clay  layer  at  top,  2"  sand 
layer  at  bottom.  (ML) 


-135 


Clayey  Silt;  very  dark  gray  (5Y  3/1),  very  fine 
grained,  poorly  graded,  soft,  low  plasticity, 
moist  to  wet;  platey,  fine  interbedded  clays  and 
silts,  may  have  hit  water  or  capillary  zone 
above  water  table,  faint  hydrocarbon  odor. 
(ML) 


-132 


**NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 


Additional  Data  and  Comments 


BG  =  1  ppm.  BH  =  1  ppm,  BZ  =  1  ppm. 
Collected  sample  05-SB-05-01. 


BZ  =  1  ppm,  BH  -  5  ppm,  HS  ==  211  ppm. 
Collected  sample  05-SB-05-02,  all  but  8240’s. 


BZ  =  1  ppm,  BH  =  20  ppm. 

Collected  8240’s  for  sample  05-SB-05-02. 


BH  =  5  ppm,  BZ  =  I  ppm,  HS  =  31  ppm. 
Collected  sample  05-SB-05-03. 


hl2 


BH  -  5  ppm,  BZ  =  1  ppm. 
Collected  sample  05-SB-05-04. 


End  of  Borehole  at  16’  BGS. 


E-80 


Soil  Boring  #:  05-SB-06 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Page  1  of  1 


PROJECT  _ 

TOTAL  DEPTH 
GEOLOGIST 


Galena  Stage  3  Rl/FS 


14.00 


START  DATE 


_  LOCATION 

8/12/93  08;20 


Galena  AFS  Area.  Alaska 


FINISH  DATE 


8/12/93  09:20 


B.  J.  Coel 


APPROVED  BY 


S.  T.  Godard 


R.GJ  275  -  Alaska 


DRILLING  COMPANY 
DRILLING  METHOD 


11  CEOS/CEOR 


Hollow  Stem  Auger 


DRILLER 
EQUIPMENT 


E.  Miles 


CME  -  850 


4  1/4"  ID  H.S.A.  with  8  1/4"  OD  Cutter  Head 


DRILL  BIT  TYPE  AND  SIZE _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  West  POL  near  boathouse. 


E-81 


CORPORATIOM  LOG  OF  DRILLING  OPERATIONS  Page  of 

"project  _  Galena  Sta^e  3  RI/FS  LOCATION  Galena  AFS  Area,  Alaska 

TOTAL  DEPTH  41.80  START  DATE  8/26/93  10;  10  FINISH  DATE  8/26/93  12;10 

GEOLOGIST  _R.  V.  Petrossian  APPROVED  BY  _ S.  T.  Godard  R.G.#  275  -  Alaska 

DRILLING  COMPANY  11 CEOS/CEOR  DRILLER  E.  MUes 

DRILLING  METHOD  HoUow  Stem  Auger _  EQUIPMENT  C^  -  850 

DRILL  BIT  TYPE  AND  SIZE  4  1/4*'  ID  H.S.A.  with  8  1/r  OP  Cutter  Head 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  BLM  housina  area,  north  of  instaUation  boundary. 


Monitor  Well  06-MW-07 

Page  1  of  2 


1/7/5/  2:2 
6 


^4/3/4/  2:2 
7 


3/5/5/  2:2 
5 


’3/4/4/  2:2 
5 


1/1/1/  2:2 
1 


1/1/1/  2:2 
2 


1/1/1/  2:2 
2 


1/3/2/  2:2 
3 


1/1/3/  2:2 
6 


1/4/4/  2:2 
6 


Lithologic 

Description 


Color,  Texture,  Moisture,  etc. 

Gravelly  Sand:  pale  yellowish  hrnwn  (10YR 
6/2),  fine  to  coarse  grained,  well  graded, 
sub-round,  very  soft,  non-plastic,  moist;  40% 
jra\^f  up  to_l  ^  in  d iameter .  (SW) 

Silty  Sand:  dark  yellowish  brown  (10YR"6/2)~  ' 
fine  grained  to  fine  gravel,  moderately  graded, 
sub-round,  very  soft,  non-plastic,  moist; 
mottled,  wood  chips,  intervals  of  silt  >1  cm 
thick.  (SM) 

SitoLSaod:  brownish  gray  (SYR  4/1),  fine 
grained  to  coarse  gravel,  well  graded, 
sub-round,  very  soft,  non-plastic,  moist;  wood 
interval  last  6",  roots,  and  some  yellow-red 
^taininj._  (SM)_ 

Sandy  Silt:  olive'gray  (5Y  47l),line”gramed,”  ^ 
poorly  graded,  well  rounded,  very  soft, 
non-plastic,  moist;  wood  chips,  lots  of 
organics,  strong  organic  odor,  layers  of  rootlets 
and  wood  chips.  (ML) 

Sandy  Silt:  olive  gray  (5Y  4/2),  fine  grained, 
poorly  graded,  well  rounded,  very  soft, 
non-plastic,  moist;  micaceous  (small  grains, 
well  disseminated),  fewer  organics,  some 
rootlets.  (ML) 

Sandy  Silt:  olive  gray  (5Y  4/2),  fine  to 
medium  grained,  poorly  graded,  sub-round, 
very  soft,  non-plastic,  moist;  contact  at  1.4’ 
below  top  between  silt/medium  sand,  grades 
back  to  silt.  (ML) 

Sandy  Silt:  olive  gray  (5Y  4/2),  fine  to 
medium  grained,  poorly  graded,  sub-round, 
very  soft,  non-plastic,  wet;  silt  is  slightly 
laminated,  sand  interlayers  are  distinctive, 
organics  and  rootlets,  saturated  in  middle  silt. 
(ML)  I 

Sandy  Silt:  olive  gray  (5Y  4/2),  fine  to  i 

medium  grained,  poorly  graded,  sub-round,  i 

very  soft,  non-plastic,  wet;  alternating  layers  of 
^anc^and  micaceous  silt.  (ML)  * 

Silty  ^pd:  dark  yellowish  brown  flOYR"472)~  ^ 
medium  grained,  poorly  graded,  sub-angular, 
very  soft,  non-plastic,  very  moist;  gravel 
interlayers.  (SM) 

Silty  Sand:  as  above;  sand  is  saturated.  (SM) 


**NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGroimd.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 


Graphic 

Log 

Elevation 
g  (ft  MSL) 

.0  ■  -  / - 

- 

- 

—  150 

-145 

-140 

- 

-135 

_L‘ 

- 

-130 

- 

-125 

Additional  Data  and  Comments 


BG  =  0  ppm,  BZ  =  0  ppm. 


BZ  =  0  ppm,  BH  =  0  ppm. 


No  samples  collected  below  water  table. 


E-82 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  06-MW-07 

Page  2  of  2 


E-83 


CORPORATION 


Soil  Boring  #:  06-SB-03 

LOG  OF  DRILLING  OPERATIONS  Page^of^ 


PROJECT 

Galena  Stage  3  RI/FS  LOCATION 

Galena  AFS  Area.  Alaska 

— i 

TOTAL  DEPTH  16.00  START  DATE  8/14/93 

09:45 

FINISH  DATE  8/14/93  11:20 

GEOLOGIST 

B.  J,  Coel  APPROVED  BY 

S.  T.  Godard  R.G.#  275  -  Alaska 

DRILLING  COMPANY  11 CEOS/CEOR  DRILLER 

E.  Miles 

DRILLING  METHOD  Hollow  Stem  Auger  EOUIPMENT 

CME  -  850 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A.  with  8  1/4”  OD  Cutter  Head 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION) 

Waste  Accumulation  Area,  west  of  Building  1700. 

— 

Depth  Below 
f  Surface  (fi) 

Sample 

Inien'al 

Blow  Count 

Recovery  Ratio 
(in  feet) 

Lithologic 

Description 

Color,  Texture,  Moisture,  etc. 

Graphic 

Log 

c  ^ 
o  J 

w  on 

UJ  c. 

148.32 

Additional  Data  and  Comments 

_ 

IX 

1/1/2/ 

2 

1.5:2 

Sandy  Sdt:  olive  (5Y  4/3),  fine  grained, 
poorly  graded,  sub-round,  soft,  non-plastic, 
moist;  clayey  layer  P  thick  at  1.5’,  abundant 
roots,  fairly  homogeneous,  with  well 
distributed  round  gravel.  (ML) 

-ZHZ- 

-147 

BG  =  1  ppm.  BH  =  48  ppm,  BZ  =  1  ppm 
w/spikes  of  64  ppm,  HS  =  583  ppm. 

Collected  06-SB-03-01. 

— 0 

3  — 

Sandy  Silt:  dark  olive  gray  (5Y  3/2),  fine 
grained,  poorly  graded,  sub-round,  soft, 
non-plastic,  moist;  sandy  silt  w/rounded  gravel, 
(ML) 

?-Z— ' 

- 

-3 

- 

X' 

1:2 

zzzz 

—  144 

BZ  =  48  ppm.  donned  respirators;  BH  =  48 
ppm.  HS  =  489  ppm. 

Collected  06-SB-03-02. 

- 

/  \ 

Siltv  Clay:  dark  olive  grav  (5Y  3/2),  very  fine 

1 

grained,  poorly  graded,  firm,  low  plasticity, 
moist;  hard  clay  layer.  (ML) 

—  141 

9  — 

X 

1.5:2 

Sflt:  very  dark  gray  (5Y  3/l),”very  tine 
grained,  poorly  graded,  soft,  non-plastic, 
moist;  very  homogeneous  silt  w/a  few  very  fine 
sand  layers,  trace  wood  chips.  (ML) 

—  — 

BZ  =  32  ppm,  BH  =  48  ppm. 

Collected  06-SB-03-03,  8240’s  in  duplicate. 

-9 

P 

X 

1/1/2/ 

3 

2:2 

Clayey  Silt:  black  (5Y  2.5/1),  verv  fine 
grained,  poorly  graded,  soft,  low  plasticity, 
moist;  abundant  wood  chips.  (ML) 

-138 

BZ  =  67  ppm.  BH  =  127  ppm,  HS  =  219 
ppm. 

Collected  06-SB-03-03.  all  analytes  except  8240 
in  duplicate. 

-12 

- 

- 

Clayey  Silt:  as  above;  abrupt  change  to  sand. 

:  (ML)  ■ 

-135  ! 

- 

\  / 

1/2/3/ 

5 

2:2 

■ 

BZ  =  17  ppm,  BH  =  230  ppm,  HS  =  25  ppm. 
Collected  06-SB-03-04. 

r 

15  — 

X 

Sand:  olive  gray  (5Y  4/2),  fine  grained,  poorly 
graded,  sub-angular,  very  soft,  non-plastic, 
moist;  change  to  sand  at  *6’’.  small  siltv  clav 
layer  (about  2")  at  1.5’.  (SP) 

’ 

-15 

End  of  Borehole  at  16’  BGS. 

i 

• 

**NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 

E-84 


CORPORA¥ION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  09-MW-15 
Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS _ LOCATION  _ Galena  AFS  Area.  Alaska 

TOTAL  DEPTH  40.00  START  DATE  8/24/93  09:25  FINISH  DATE  8/24/93  10;50 

GEOLOGIST  R.  V.  Petrossian  APPROVED  BY  _ S.  T.  Godard _ R.G.#  275  -  Alaska 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  Miles.  T.  Lanev _ 

DRILLING  METHOD  HoUow  Stem  Auger _ EQUIPMENT  CME  -  850 _ 

DRILL  BIT  TYPE  AND  SIZE  4  1/4”  ID  H.S.A.  with  8  1/4"  OP  Cutter  Head _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  West  Unit  -  North  of  west  end  of  runway. _ 


Lithologic 

Description 


Additional  Data  and  Comments 


1/1/1/  1.9:2 
1 


1/1/2/  1.8:2 

3 


Color,  Texture,  Moisture,  etc. 

[.9:2  Sandy  Silt:  dark  yellowish  brown  (lOYR  4/2), 
fine  grained,  poorly  graded,  sub-round,  very 
soft,  non-plastic,  moist;  grass,  roots  at  top  3”, 
gravel  atj^^ 

^.8:2  ■  Silty  S^:~  dark  yellowish  brown  (10YR4/2), 
fine  grained,  poorly  graded,  sub-round,  very 
soft,  non-plastic,  moist;  some  roots,  intervals 
of  medium  grained  sand  <  1cm  thick,  wood 
2:2  chips.  (SM) 

Sily  Sand:  as  above,  moist  to  wet  at  bottom; 

6"  interval  of  medium  sand  from  I’-l.S’,  very 
fine  sand  from  1.5 ’-2’,  few  rootlets,  wood 

2:2  clups.J^S^ _ 

Saidy~Sflt:~  dark  yellowish  brown  (lOYR  4/2), 
fine  grained,  poorly  graded,  sub-round,  very 
^  -  soft,  non-plastic,  moist;  0.7*  interval  of  silt, 
abrupt  change  to  medium  grained  sand  at  6.7’ 

BGL.  (My _ 

Sand:  dark  yellowish  brown  (lOYR  4/2), 

2*2  sub-round,  very  soft,  non-plastic,  moist;  1’ 
coaree  s^d  to  fiM  gravely  J_  _ 

'  Ylraveriy" ^nd:  brownish  gray  (5YR'4/1), 
medium  grained,  poorly  graded,  sub-round, 
very  soft,  non-plastic,  saturated;  small 
component  of  silt.  (SP) 


**NOTES** 

FID  Data:  BoreHoIe,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 


’  — 140 


BZ  =  0  ppm. 


BH  =  0  ppm. 


Cuttings  =  0  ppm. 


0  ppm,  BH  =  0  ppm. 


Water  Level  at  11.92’  BGS. 

No  samples  collected  below  water  table. 


E-85 


CORPORA¥ION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  09-MW-1  5 

Page  2  of  2 


E-86 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Soil  Boring  #:  09-SB-01  _ 
Page  1  of  1 


PROJECT  _ Galena  Stage  3  Rl/FS _  LOCATION 

TOTAL  DEPTH  9.50  START  DATE  8/14/93  15:15  FINISH  DATE  8/14/93  16:30 

GEOLOGIST  B.  J.  Coel  APPROVED  BY  _ S.  T.  Godard _ R.G  J  275  -  Alaska 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  Miles _ 

DRILLING  METHOD  HoUow  Stem  Auger _ EQUIPMENT  CME  -  850 _ _ 

DRILL  BIT  TYPE  AND  SIZE  4  1/4”  ID  H.S.A.  with  8  1/4"  OP  Cutter  Head _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  West  Unit,  west  of  CAC  Hangar. 


Galena  AFS  Area,  Alaska 


1/5/5/  1.5:2 
8 


Lithologic 

Description 


Color,  Texmre,  Moisture,  etc. 
nravelly  Sand:  olive  (5  Y  4/2).  Tine  grained 
well  grading,  sub-angular,  soft,  non-plastic, 
wet.  (SW) 


BG  =  I  ppm,  BZ  =  1  ppm,  BH  = 
=  76  ppm. 

Collected  09-SB-01-01. 


? 2/3/3/  1.5:2 
4 


1/1/2/  2:2 
2 


Ciavev  ^t:  very  dark  gray  (5Y  3/1),  very  fine*^ 
grained,  poorly  graded,  soft,  non-plastic, 
moist:  Top  3"  as  above,  some  clay  layers,  but 
not  very  plastic.  (ML) 


Clayey  Silt:  very  dark  gray  (5  Y  3/1)  to  dark 
olive  gray  (5Y  3/2);  abundant  wood  chips  and 
oxidation  zones,  color  change  from  reduced  to 
more  oxidized  at  0.5’.  (ML) 


BZ  =  1  ppm,  BH  =  9.6  ppm,  HS 
Collected  09-SB-01-02. 


BZ  =  1  ppm,  BH  =  9  ppm,  HS 
Collected  09-SB-01-03. 


1/1/2/  2:2 
2 


5Sand:  ofive  gray  (5Y  4/2),  fine  grained,  poorly 
graded,  sub-angular,  soft,  non-plastic,  moist; 
fine  sand  interbedded  w/clayey  sill  layers,  trace 
oxidation  zones,  trace  fine  gravel.  (SP) 


BZ  =l  ppm,  BH  =  I  ppm,  HS 
Collected  09-SB-01-04. 


End  of  Borehole  at  10’  BGS. 


**NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 


E-87 


CORPORAYION 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  1  O-MW-04 
Page  1  of  2 


PROJECT  _ Galena  Stage  3  RI/FS _  LOCATION  _ Galena  AFS  Area,  Alaska 

TOTAL  DEPTH  38.50  START  DATE  8/29/93  09:20  FINISH  DATE  8/29/93  10:30 

GEOLOGIST  R.  V.  Petrossian  APPROVED  BY  _ S.  T.  Godard  R.G  J  275  -  Alaska 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  MRes _ 

DRILLING  METHOD  HoUow  Stem  Auger  EQUIPMENT  CME  -  850 

DRILL  BIT  TYPE  AND  SIZE  4  1/4*^  ID  H.S.A.  with  8  1/4”  OP  Cutter  Head  _ 

BORING  LOCATION  (ST .  ADDRESS  OR  DESCRIPTION)  Near  southeast  comer  of  CAC  hangar. 


Depth  Below 
Surface  (ft) 

Sample 

Interval 

Blow  Count 

ecovery  Rati< 
(in  feet) 

Lithologic 

Description 

Graphic 

Log 

Elevation 
(ft  MSL) 

0- 

Color,  Texture,  Moisture,  etc. 

143.05 

Additional  Data  and  Comments 


6/8/7/  2:2 


1/4/3/  2:2 
4 


1/2/2/  2:2 
3 


1/2/4/  2:2 
8 


1/1/1/  2:2 
4 


'3/4/4/  2:2 
5 


'2/3/4/  2:2 
3 


Gravelly  Sand:  brownish  gray  (SYR  4/1),  fine 
grained  to  fine  gravel,  well  graded,  sub-round, 
very  soft,  non-plastic,  moist;  40%  gravel,  very 
coarse  sand,  very  loose.  (SW) 

Gravelly  Sand:  as  above.  (S^ 

SabdyISfltr  dusky  yellow  brown~(10YR  2721,” 
poorly  graded,  sub-round,  soft,  non-plastic, 
jnoiy;  occasioi^al  pebbles.  (ML) 

Organic  Silt:  olive  gray  (5Y  471),  Tine^rained," 
poorly  graded,  sub-round,  very  soft,  low 
plasticity,  moist;  gravel  at  top,  lots  of  organics, 
strong  sulphur  odor,  black  staining,  micaceous. 

_(OL)_^ _ 

Sandy  Siit:  olive  gray  (5Y  4/1),  fine  grained,”  ^ 
poorly  graded,  sub-round,  very  soft, 
non-plastic,  moist;  0.3’  color  change,  increase 
in  grain  size,  interlayers  of  medium  grained 
sand,  slightly  laminated  sand  layer  at  1.5’. 

(ML)  J 

Silty  Sand:  dark  yellowish  brown  riOYR”4/2)l  ^ 
fine  to  medium  grained,  poorly  graded, 
sub-round,  very  soft,  non-plastic,  moist;  sandy 
interlayers,  well  defined  breaks,  organics,  high  i 
silt  content,  last  3"  are  medium  grained  sand.  ' 

_(SM) _ J 

Gravelly  Sand:  pale  yellowish  brown  (lOYR 
6/2),  fine  grained  to  fine  gravel,  poorly  to  i 

moderately  graded,  sub-round,  very  soft,  i 

non-plastic,  moist;  sand  with  pebbles  and  fines,  ' 
about  40%  fine  gravel.  (SP)  ' 

^Utv  pale  yellowish  bYowii  (lOYR "6/2)7  ^ 
fine  grained  to  fine  gravel,  moderately  graded, 
sub-round,  very  soft,  non-plastic,  wet;  sandy. 
(SM) 


Started  sampling  at  1’,  drilled  through  tarmac. 
BG  =  0  ppm,  BZ  =  0  ppm. 


BH  =  0  ppm,  BZ  =  0  ppm. 


BH  =  0  ppm,  BZ  =  0  ppm. 
Sewer  odor. 


Water  Level  at  15.25’  BGS. 

No  samples  collected  below  water  table. 


**NOTES** 

FID  Data;  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 


E-88 


COR 


LOG  OF  DRILLING  OPERATIONS 


Monitor  Well  #:  1 0-MW-04 
Page  2  of  2 


E-89 


Soil  Boring  #:  1  O-SB-04 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Page  1  of 


PROJECT  _ Galena  Stage  3  RI/FS _  LOCATION  _ Galena  AFS  Area.  Alaska 

TOTAL  DEPTH  12.00  START  DATE  8/12/93  14:10  FINISH  DATE  8/12/93  15:30 

GEOLOGIST  B.  J.  Coel  APPROVED  BY  _ S.  T.  Au£er _ R.G.#  275  -  Alaska! 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  Miles _ 

DRILLING  METHOD  HoUow  Stem  Au2er _ EQUIPMENT  CME  -  850 _ 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ID  H.S.A.  with  8  1/4”  OD  Cutter  Head _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  New  Vehicle  Maintenance  Building  (NVMB) _ 


E-90 


Soil  Boring  tt\ 


CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


10-SB-05 

Page  1  of 


PROJECT  _ Galena  Stage  3  RI/FS _  LOCATION  ^ 

TOTAL  DEPTH  13.00  START  DATE  8/13/93  10:40  HNISH  DATE _ 8/13/93  _ 

GEOLOGIST  B.  J.  Coel  APPROVED  BY  _ S.  T.  Godard _ R.GJ  275  -  A 

DRILLING  COMPANY  11  CEOS/CEOR _ DRILLER  E.  MUes _ 

DRILLING  METHOD  Hollow  Stem  Auger _ EQUIPMENT  CME  -  850 _ 

DRILL  BIT  TYPE  AND  SIZE  4  1/4"  ED  H.S.A.  with  8  1/4"  OP  Cutter  Head _ 

BORING  LOCATION  (ST.  ADDRESS  OR  DESCRIPTION)  NVMB  -  Northwest  comer  of  Building  1572. 


_  LOCATION 

8/13/93  10:40 


Galena  AFS  Area.  Alaska 
HNISH  DATE  8/13/93  12:25 

odard  R.G.#  275  -  Alaska 


Lithologic 

Description 


«  V 

.a  O  J 

00  W  c/3 

Cu  O  «  ^ 


Additional  Data  and  Comments 


Color,  Texture,  Moisture,  etc. 
firavelly  .^;and:  olive  (5Y  4/4T  fine  grained 
well  graded,  sub-angular,  very  soft, 
non-plastic,  dry;  trace  wood,  strong 
hydrocarbon  odor.  (SW) 


BG  =  1  ppm,  BZ  =  1  ppm,  BH  =  150  ppmT 
Collected  sample  lO-SB-05-01. 


2/2/4/  1.5:2  ‘  Clayey  Sih.:  very  dark  gray  (5 Y  3 A),  very  fine 
4  grained,  poorly  graded,  soft,  medium 

plasticity,  moist;  abundant  wood  chips,  sandy 
for  top  6”,  hydrocarbon  odor,  oxidation  zones, 
gravel  at  top,  (ML) 


BH  =  34  ppm,  BZ  =  1  ppm. 
Collected  sample  10-SB'to5-02. 


^ilty  Clay:  very  dark  gray  (5Y  J/l),  very  fme 
grained,  poorly  graded,  soft,  high  plasticity, 
moist;  grades  to  sticky  clay  in  next  2  foot 
interval,  no  oxidation,  hydrocarbon  odor.  (CL) 


BH  “  38  ppm,  BZ  =  I  ppm. 
Collected  sample  10-SB-05-DS-02. 


"dark  oiive'gfay  (5Y 372),Tme"gfam^," 
poorly  graded,  sub-angular,  soft,  non-plastic, 
moist;  very  homogeneous  fine  sand,  strong 
hydrocarbon  odor.  (SP) 


BH  =  103  ppm,  BZ  =  5  ppm,  HS  =  349  ppm. 
Collected  sample  lO-SB-05-03. 


1/2/2/  1  5 ‘2  Sand:  dark  olive  gray  (5Y  3/2),  fine  grained, 
3  poorly  graded,  sub-angular,  soft,  non-plastic, 

moist;  very  homogeneous  sand,  as  above, 
strong  hydrocarbon  odor.  (SP) 


BH  =  23  ppm,  BZ  =  5  ppm,  HS  =  515  ppm. 
Collected  sample  lO-SB-05-04. 


End  of  Borehole  at  13’  BGS. 


♦♦NOTES** 

FID  Data:  BoreHole,  Breathing  Zone,  HeadSpace,  & 
BackGround.  BGS  =  Below  Ground  Surface 
ppm  =  parts  per  million 
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1992  Monitoring  Well  Construction  Diagrams 


BORING  DIAMETER 


BOTTOM  OF  BORING 


BORING  DIAMgTER 


BORING  DIAMETER 


E-99 


BORING  DIAMeiER 


E-101 


BORING  DIAMETER 


E-103 


E-104 


Project  (PROJID)  Well  I.D.  (LOCID)  PROTECTIVE  casing  - ^  MONITORING  WELL 

GALNA  06  — MW— 02  protective  casino;  steel  lock  box  \  CONSTRUCTION  DIAGRAM 


E-105 


BOnOM  OF  BORING _  55  ft.  bgl 


BORING  DIAMETER 


E-107 


BOnOM  OF  BORING _  50  f1.  bgl 


E-108 


E-109 


BORING  DIAMETER 


E-111 


BORING  DIAMETER 


E-113 


E-114 


E-115 


BOTTOM  OF  BORING 


E-116 


E-117 


E-118 


BORING  DIAMETER 


E-120 


1993  Monitoring  Well  Construction  Diagrams 
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E-123 


Air  Force  Base  (VVL  AFID)  Well  I.D.  (LOCID)  protective  casing  - v 

\  MONITORING  WELL 

GALNA  01-MW-08  protective  casing:  _Manhole -  \  CONSTRUCTION  DIAGRAM 
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E-125 


Air  Force  Base  (VVL  AFID)  Well  I.D.  (LOCID)  protective  casing  - - . 

TYPE  OF  \  MONITORING  WELL 

GALNA  05-MW-14  protective  casing:  _Mqnhole _  \  CONSTRUCTION  DIAGRAM 
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BOTTOM  OF  BORING _  4K00  ff.  bgl 


Air  Force  Base  (VVL  AFID)  Well  I.D.  (LOCID)  protective  casing  - . 

TYPE  OF  \  MONITORING  WELL 

GALNA  06-MW-07  protective  casing:  Aluminum  Square  \  CONSTRUCTION  DIAGRAM 
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E-129 


Air  Force  Base  (VVL  AFID)  Well  LD.  (LOCID)  protective  casing  - v 

TYPE  OF  \  MONITORING  WELL 

GALNA  10-MW-04  protective  casing:  _Manh^^ -  \  CONSTRUCTION  DIAGRAM 
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1992  Well  Development  Fonns 


MONITORING  WELL  DEVELOPMENT  LOG 


Project: 

Client: 


Well  ID: 
Date: 
Time: 


Comments: 


Location: 

Weather: 

Supervisor: 


Reid  Measurements 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc)^ 
Product  Thickness  (ft.)^ 
Well  Volume  (gal.): 


Product  Depth  (ft.  btoc)^ 
Well  Depth  (ft.  btoc)j_ 
Saturated  Thickness  (ft.)j^ 
5  well  volumes  (gal.): 


Development  Method:  Fu-UK^ 


E-133 


monitoring  well  development  log 

Project: 

Client: 


Well  ID: 
Date: 
Time: 

Comments: 


j  -igi-q:a 


Location: 

Weather:  _ 

Supervisor:  'P> 


Held  Measurements 

HNU/OVA  Reading  (ppm):  35.0 

Water  Depth  (ft.  btoc):^^^3  .  ^ 

Product  Thickness  (ft.):  - 

Well  Volume  (gal.): 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.):  H 
5  well  volumes  (gal.): 


Development  Method 


Tteie 

ll.r\A 


Cum.  V<d.  Wat^Quafity 
(gal.)  Ten93L  j  pH 


CoiwJ 


Water  | _ 

Level  lOomraeni^.. 


Final  Measurements:  3  3 

Total  Volume  Developed  (gal.): 
Final  Well  Depth  (ft.  btoc): 
Photograph  Number: 


12  .5^7 


E-134 


MONITORING  WELL  DEVELOPMENT  LOG 


Project:  Af- 

Client: 


Well  ID: 
Date: 
Time: 


Location 


Weather: 


Supervisor: 


Comments: 


Reid  Measurements 


HNU/OVA  Reading  (ppm)j^ 
Water  Depth  (ft.  btoc)^ 
Product  Thickness  (ft.)j_ 
Well  Volume  (gal.): 


JLlLL 


Product  Depth  (ft.  btoc)^ 
Well  Depth  (ft.  btoc)^^ 
Saturated  Thickness  (ft.)^ 
5  well  volumes  (gal.): 


Development  Method:  booiftfro.  jjhar<;<k\  ponp 


Total  Volume  Developed  (gal.): 
Final  Well  Depth  (ft.  btoc): 
Photograph  Number: 


E-135 


MONITORING  WELL  DEVELOPMENT  LOG 


Project: 

Client: 


C  O  I 


Well  ID: 


Date:  f< 
Time: 


Location:  ;f 


-i  ' 


1-^ 


Weather:  _ 

Supervisor:  "p/  Vo-  y" 


■  r^.  (o‘l^') 


Comments:  ^Jc.t-cr  ■']7'  N,i,;rH  o-P  Vied  -  (ft/;. 


Reid  Measurements 

HNU/OVA  Reading  (ppm):  i' j 

Water  Depth  (ft.  btoc):  C-  t}  q 
Product  Thickness  (ft.): 

Well  Volume  (gal.).; _ 

Development  Method:  Ujay^rfD^XoQfb^  P-^P 


Product  Depth  (ft.  btoc)j _ 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.):  ) 
5  well  volumes  (gal.): 


Rnal  Measurements: 

3u  13.  f* 

C' 

j  rye.--:  1 

Total  Volume  Developed  (gal.): 

— •  Y  _ 

Photograph  Number 


MONITORING  WELL  DEVELOPMENT  LOG 


Project: 
Client:  ^ 


Well  ID:  QS  C’^\ 

Date; 

Time:  W'LO _ 


Location: 

Weather: 

Supervisor: 


05 


Qjg^ 


B .  r o€^| 


ravnn 


Comments: 


Reid  Measurements 

HNU/OVA  Reading  (ppm)j _  Product  Depth  (ft.  btoc): 

Water  Depth  (ft.  btoc):  _  Well  Depth  (ft.  btoc): 

Product  Thickness  (ft.)j _  Saturated  Thickness  (ft.):  33.lo'7 

Well  Volume  (gal.): _  5  well  volumes  (gal.)^ _ 

Development  Method:  InATt-lOJi  pUOnp 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  Qp^Oxyd 
Client:  ^ 

Well  ID:  0^  rnii  r>7 
Date:  -2.9,  flun  QT. 


Time: 


\S\Q 


Comments: 


Location:  _ 05 

^  waather:  COQ\  LIOa:lt^ ,  (llflflf-im-.nngetriy^n 
Supervisor:  1^  r  ^ 


Held  Measurements 


HNU/OVA  Reading  (ppm): 

Water  Depth  (ft.  btoc): 

Product  Thickness  (ft.)j _ 

Well  Volume  (gal.): 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 

Saturated  Thickness  (ft.):  3M  .2U) 
5  well  volumes  (gal.): 


Development  Method:  LOOJt^fOa  IfOTbOJ  pUmP 


Final  Measurements:  \  -4.3  I  S)M  I 


Total  Volume  Developed  (gal.): 
Final  Well  Depth  (ft.  btoc):' 
Photograph  Number: 


qo 


E~138 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  Op^QrOl  fe 
Client:  ° 

Well  ID:  QE) 

Date:  ^  ftOo  ^2 
Time:  /Slf^  * 


Location: 


laSL 


Weather:  Cf^Ol  QurKiPTLifil/ 

.ofin/isnr  ^  7.^1  ^ 


Supervisor: 


Comments: 


Reid  Measurements 


HNU/OVA  Reading  (ppm)j _ 

Water  Depth  (ft.  btoc):  .*14 

Product  Thickness  (ft.)j _ 

Well  Volume  (gal.): _ 


Product  Depth  (ft.  btoc); _ 

Well  Depth  (ft.  btoc): 

Saturated  Thickness  (ft.):  3lP.OO 
5  well  volumes  (gal.)^ _ 


Development 


Method:  pump 


Tkne 
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Rnal  Measurements: 


3.1 

(i>.0 

rcflufl 

n.T) 

Total  Volume  Developed  (gal.): 
Rnal  Well  Depth  (ft.  btoc): 
Photograph  Number: 


E-139 


'J  f  u 


MONITORING  WELL  DEVELOPMENT  LOG 

Project: 

Client:  ® 


Well  ID 


QS  nnujpu 

Date:  tA  Rm  Qi7r 

Time:  ^ 


Location: 

Weather: 

Supervisor: 


COOl  ruid  Pa\n>.i| 

Col'  ^ 


Comments: 


Reid  Measurements 


HNU/OVA  Reading  (ppm)^ _ 

Water  Depth  (ft.  btoc): 

Product  Thickness  (ft.)j _ 

Well  Volume  (gal.): 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc):  ^C| , 
Saturated  Thickness  (ft.): 

5  well  volumes  (gal.)^ _ 


Development  Method:  (jJCdlfi.rrO..Xn4rtiOLl  pUfTip 


Total  Volume  Developed  (gal.): 

Rnal  Well  Depth  (ft.  btoc):  Mflj.lO 
Photograph  Number: 


MONITORING  WELL  DEVELOPMENT  LOG 


Project: 

Client: 


(:v)j<ir<x  ofs, 


w®"  ID:  OSfnioQS 

Date:  2,%  BOn 
Time: 


Location: 


OS 


Weather:  ClCOk  OOOdu  .CJOArtnO 

Supervisor:  'E, ,  CoeJ  '  nay^ 


Coe^l 


neon 


Comments: 


Held  Measurements 


HNU/OVA  Reading  (ppm)j _ 

Water  Depth  (ft.  btoc):  ltQ.9^7 

Product  Thickness  (ft.)j _ 

Well  Volume  (gal.): _ 


Product  Depth  (ft.  btoc)j _ 

Well  Depth  (ft.  btoc):  HQ.IH 
Saturated  Thickness  (ft.): 

5  well  volumes  (gal.)^ _ 


Development  Method: 
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Final  Measurements: 


-J.S 

■  u.H  ~gri~ 

Total  Volume  Developed  (gal.) 
Final  Well  Depth  (ft.  btoc) 
Photograph  Number 
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MONITORING  WELL  DEVELOPMENT  LOG 

Project:  OOSQjOO-.  OJP^ 

Client:  ® 


RADIAN 

G  O  ■  l»  O  ■  Ji  T  I  O  M 


'"'ell  ID:  Ofi  nmil  flip 
Date:  ^S^  RlV'  q?. 
Time:  'Ll  UP  ’ 


Location: 

Weather: 

Supervisor: 


Comments: 


Held  Measurements 
HNU/OVA  Reading  (ppm): 


Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 


Product  Depth  (ft.  btoc)^ 


Well  Depth  (ft.  btoc): 


Well  Volume  (gal.): 


Saturated  Thickness  (ft.): 
5  well  volumes  (gal.): 


Development  Method:  XpQTt'Ctl  pLXVip 


Total  Volume  Developed  (gal.): 
Final  Well  Depth  (ft.  btoc):’ 
Photograph  Number: 


Qo 


E-142 


MONITORING  WELL  DEVELOPMENT  LOG 


Project:  Ak:- 

Client: 

Well  ID:  Qjj> 

Date: 

f’'-'  -• 

Comments: 


Location: 

Weather: 

Supervisor:  j-' _ 


Held  Measurements 


HNU/OVA  Reading  (ppm): 

Water  Depth  (ft.  btoc):  fv5.4C? 
Product  Thickness  (ft.): 

Well  Volume  (gal.): _ 


Product  Depth  (ft.  btoc):  — 

Well  Depth  (ft.  btoc):  7  ] 

Saturated  Thickness  (ft.): 

5  well  volumes  (gal.)^ _ 


Development  Method:  LOa.tPjrroL  Xn^iOw\  Ponnp 
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Final  Measurements: 

-U.O=y'i. 

— ^‘C5 

ZZi:) 

\j 

Total  Volume  Developed  (gal.): 

- 7--I  - - 

Final  Well  Depth  (ft.  btoc): 

_ 4fi,.4c^ 

Photograph  Number: 


E-143 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  0^\erV3L 

niifint'  0 


Well  ID:  D~i  r>i 

Date:  'U  Roq  QO 
Time: 


Comments: 


Held  Measurements 


HNU/OVA  Reading  (ppm): 


Location: 

Weather: 

Supervisor: 


o?- 


F, 


Go 


€  n 


Water  Depth  (ft.  btoc): 


Product  Depth  (ft.  btoc): 


Product  Thickness  (ft.): 


Well  Depth  (ft.  btoc): 


Well  Volume  (gal.): 


Saturated  Thickness  (ft.):  U.^| 


5  well  volumes  (gal.): 


Development  Method:  |jO(3i^rr(XXrylrt.;a\  Pornp 


Final  Measurements: 


n.z 

Sf^-) 

Total  Volume  Developed  (gal.): 
Final  Well  Depth  (ft.  btoc): 
Photograph  Number: 


'bo 


E-144 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  (3/vliE>ifV 

Client: 


Well  ID:  g-q. 

Date:^;aO  Aur-,  Q.g, 


Comments: 


Location:  C  .Avoipt'  ^  o~V') 

Weather:  ' 


Supervisor:  ~p 


Reid  Measurements 


HNU/OVA  Reading  (ppm):  Q.  O 

Water  Depth  (ft.  btoc):  ^ 

Product  Thickness  (ft.):  — 

Well  Volume  (gal.):_ _ 


Product  Depth  (ft.  btoc):  — 
Well  Depth  (ft.  btoc):  ,2;D  “^<4 
Saturated  Thickness  (ft.): 

5  well  volumes  (gal.)^ _ 


Development  Method:  UXX^rrOi  Inaet'CU  porr^ 


Total  Volume  Developed  (gal.):  t)  ^ 
Final  Well  Depth  (ft.  btoc):  di.9-7U^ 
Photograph  Number: 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  OL^b 

Client: 

Well  ID:  Q")  mU^ 

Date:  2.2.  ftOQ  Q?, 

Time:  QC^SS _ 


Location: 

Weather: 

Supervisor: 


GOK^OMATIOM 


Cople  h 


Comments: 


Reid  Measurements 


HNU/OVA  Reading  (ppm):  2M5 
Water  Depth  (ft.  btoc):  3>\M 

Product  Thickness  (ft.)j _ 

Well  Volume  (gal.): 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc):  \l.no 
Saturated  Thickness  (ft.): 

5  well  volumes  (gal.)^ _ 


Development  Method:  (jOOiiAnU  Pi>np 


Rnal  Measurements: 


-2.0 

_ 

ALqul 


Total  Volume  Developed  (gal.): 

Final  Well  Depth  (ft.  btoc):  11.  j  9 

Photograph  Number: 


E-146 


MONITORING  WELL  DEVELOPMENT  LOG 


Project:  0-^^ 


Client: 


Well  ID:  ( 
Date:  j 
Time: 

Comments: 


Location; 

Weather: 

Supervisor: 


03: _ 

y.  Go  piFiT 


Reid  Measurements 

HNU/OVA  Reading  (ppm)^^ 
Water  Depth  (ft.  btoc)^ 
Product  Thickness  (ft,)^ 
Well  Volume  (gal.): 


L\.1>S 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc):  SS-O^ 
Saturated  Thickness  (ft.): 

5  well  volumes  (gal.):  2.“).oO 


Development  Method:  pOnr\p 


i  Wader  Ctoallty 


Time 

i  pH 

I  Ootid 

n«,o 

_ s 

3% 

lA 

a>six> 

^s^ 

lO 

.  Z  IP 

l\U 

{073 

m3- 

VS 

2.1 

11.3 

MJ2I 

l^DU) 

to 

3.1 

^•2 

i^LPlD 

im 

25 

23 

15. .? 

30 

3.2 

u>A 

!%?>") 

55 

-3.M 

(dZZ 

MO 

2.q 

1.2 

UflD^ 

MS 

_  3.-) 

1.1 

SO 

3.0) 

0.2 

l^c>l 

ss 

0.1 

(i)5S 

IML« 

(oO 

.  (^.2 

0.0 

03(p 

mzfe 

(i)5 

S.M 

L^O.2 

in 

isza 

lO 

zn 

1.2 

ISMS 

_ 

S'9 

0.2 

11^0* 

-M _ 

_  3.-) 

0-2 

70S 

ICPIl 

_ 

SU) 

0.2 

OT7 

liPlQ 

so _ 

5.S 

0.2 

u>^5 

_ -I  .Water  i _ 

Tei^  n  Level  :Oomniehi&>' 
_ 0.7.  Tit 


1 1  '  M 

t^Q^rtPM.Sryt\y 


t  4  t  * 


Hbe.mic4 


8fin>/li^ 


Rnai  Measurements: 


Total  Volume  Developed  (gal.): 
Rnal  Well  Depth  (ft.  btoc): 
Photograph  Number: 


E-147 


MONITORING  WELL  DEVELOPMENT  I  nn 


Project:  C^^jnOL  OOPs 
Client:  0 


COK^OBATIOM 


Well  ID:  DDLi^  O 


Time:  1U)^S 

Comments: 


Location: 

Weather: 

Supervisor: 


Reid  Measurements 


HNU/OVA  Reading  (ppm): 

Water  Depth  (ft.  btoc):  1*2..Q^ 

Product  Thickness  (ft.)j _ 

Well  Volume  (gal.):^ _ 


Product  Depth  (ft.  btoc)j _ 

Well  Depth  (ft.  btoc):  L|~).(pL( 
Saturated  Thickness  (ft.): 

5  well  volumes  (gal.): 


Development  Method:  OOOlt^tTO.  :rhejnJ(X\  pOO-p 


Total  Volume  Developed  (gal.): 
Rnal  Well  Depth  (ft.  btoc); 
Photograph  Number: 


^5 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  00.10^00^  Osi“^ 

Client:  0^ 


Well  ID:  CA  mi)  C 

Date: 

_ 


Q3l 


Location: 


Time: 


1?^ 


Wealhen  l.<J0JYn  CUnd  5<^nnLi 

Supervisor:  r  \  r 


Coe) 


Comments: 


Held  Measurements 


HNU/OVA  Reading  (ppm): 


Water  Depth  (ft.  btoc)^ 
Product  Thickness  (ft.)j _ 


Product  Depth  (ft.  btoc)^ _ 

Well  Depth  (ft.  btoc): 


Well  Volume  (gal.): 


Saturated  Thickness  (ft.): 


5  well  volumes  (gal.): 


Development  Method:  uxxJ^^rOc  Xnqrtvoji  Qorrp 


Tkne 

CutitVci. 

(gal*) 

Wat^Qusti 

iity 

1  Water 
i  Level 

T«np. 

pH 

Owid 

Ttirtt. 

Cotnnieflte^; : 

..iw 

- 

• 

- 

0.0  ‘DOm 

s 

-i.A 

1 

forbiff 

_ )0 

M.S 

^•O 

SlPO 

1  ^ 

_ l5 

M,i 

Sll 

Ik 

^4 

Stpl 

II 

7^ _ 

-  S.U) 

_  ^U> 

SlU) 

lMO?i 

30 

tP.^, 

S95 

‘  *\3jT>oFr  /fl/Tll/li'j 

\MU 

3S 

S.3) 

S4q 

m2.M 

MO 

S3 

?.8 

S4q 

II 

_L42.H 

Ht> 

SA 

9LP2 

. 

f» 

1M^2, 

QO 

SO 

1 1 

iMSI 

^.4 

SSS 

ll 

IM^S 

r  4.0 

653 

»sos 

_ U)Q 

s.z 

•8.S 

S3I 

— n^- - 

(SQ<^ 

_:2o 

4»3> 

^1 

M 

ISI3 

_J5 _ 

4.i 

13 

19 

-ib-LL 

<go 

M.l 

SSq 

9  t 

■ 

_ 

A.z 

1.1 

\ 

/ 

n 

90 

13 

“55Z 

Whl 

UoMiuHr\nA 

XmdFt 

ii/i 


Final  Measurements: 

3.1D 

555^ 

IS.'ST 

Total  Volume  Developed  (gal.): 

90 

Final  Well  Depth  (ft.  btoc): 

Photograph  Number: 


E-149 


Well  ID: 
Date: 
Time: 


Comments: 


Location: 

Weather: 

Supervisor: 


Reid  Measurements 


HNU/OVA  Reading  (ppm): 

Water  Depth  (ft.  btoc):  IS.12. 
Product  Thickness  (ft.): 

Well  Volume  (gal.): 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 

Saturated  Thickness  (ft.):  3i2.. M \ 
5  well  volumes  (gal.): 


Development  Method:  UOOij^nXX  pUmp 


E-150 


MONITORING  WELL  DEVELOPMENT  LOG 


Project:  QlO^QTO- 
Client:  ^ 


Well  ID:  QQ  triVO  OS 
Date:  11  QQQ  Ql 
Time: 


Location: 


Weather:  CP  Id  CiOUriu 

Supervisor:  r.oe  (  ^ 


Comments: 


Reid  Measurements 

HNU/OVA  Reading  (ppm):  _  Product  Depth  (ft.  btoc): 

Water  Depth  (ft.  btoc):  ll.QD _  Well  Depth  (ft.  btoc):  Ml  p 

Product  Thickness  (ft.)j _  Saturated  Thickness  (ft.): 

Well  Volume  (gal.): _  5  well  volumes  (gal.)^ _ 

Development  Method:  uOOibQjrrOw  xn^'a\ 


Time 

iWat^Chis^ 

l%- 

Water 
^  Level 

iiisn 

pH 

r  ComI 

iiiMlii 

Comments  ^ 

— 

- 

- 

iHIEe'Vfl 

■nmn 

J(J)0O 

_ s 

MPSMM 

IEi» 

iim 

HTisn 

_ \Ci 

3.^ 

sn _ 

LtfOl 

M 

Hinsi 

_ ts 

33 

mrssam 

Hrm 

_ 25 

-  23 

7.2 _ 

m3s^ 

HTFa 

_ 

mum 

■TFiB 

35 

3.1 

■sn 

■tirwH 

MO 

3.2. 

7.S 

mum 

US 

3.2- 

7..3 _ 

mm 

Miwm 

SO 

—32 

mkm 

OCOJD 

ss 

3.5 

KUk.K 

1* 

MS^SM 

Km 

55/ 

_ (SS 

rsj 

l.l 

SS(o 

XfVTrtPf  l«'2^rDl 

MIS 

*70 

2.q 

r  JKLojo 

“75 

-2. ft _ 

ma^ 

11 

■hlrJrM 

lA 

■sn 

i| 

■KM 

30 

7.2 

Bn 

.11 

MSSSM 

QO 

7.2. 

II 

MBlSm 

zn 

70 

570 

■Cl 

ii 

nsEfl 

2.7 

"7.0 

S70 

W.Oft 

E3!9Sr!?915f!'!fHI 

Final  Measurements:  2,n 

J 

6 

UOft 

• 

Total  Volume  Developed  (gal.): 
Final  Well  Depth  (ft.  btoc): 

)00 

Photograph  Number: 


E-151 


:7  1 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  Opb 

Client:  ([ 


Well  ID:  J 
Date:  J 
Time: 

Comments: 


muo  cw 


Location: 

Weather: 

Supervisor: 


Reid  Measurements 


HNU/OVA  Reading  (ppm):  _  Product  Depth  (ft.  btoc): 

Water  Depth  (ft.  btoc):  q.q-)  Well  Depth  (ft.  btoc)7 

Product  Thickness  (ft.)j _  Saturated  Thickness  (ft.)T 

Well  Volume  (gal.): _ _  5  well  volumes  (gal.)? 

Development  Method:  P(jnnp 


CiOTLVta.  IWaterQu^lty 
(9a(4  Tenq?.  |  pH 


Cofld 


Water  | _ 

Level  ICommefli^ 


\Z\^  'lO 

AZ\'h  ZS 

\^^5  2)0 

\ZZ^  3^ 

\Z'hS  ~U5~~ 

MS 

\^SQ  So 

>^S3>  S5> 

1301  UO 

\bQ5  (DS 

\3)11  10 

l^llP  IS 

\ZZA  9p 

13>3>3  QQ 

OS 

\3m  loo 

\3Mg  ~~ioS~ 

\  I  llQ 

Q.ndpuf^ 

Rnal  Measurements: 


3(02. 


10 

-  3.0 

_ (oS 

3(02. 

r  i^ari 

IS 

z.q 

U.IP 

ti 

30 

-  ^ 

sas 

ZA— 

C\OQ 

30 

_ (0.^ 

36U> 

i 

!• 

^ _ 

u>.ft 

SMH 

II 

ICO 

_3.i 

n.o 

3ms 

1  1 

105 

Z9, 

ij 

3M7 

l| 

IIO 

-J^'% _ 

*7.1 

3M5( 

l*Trvs- 

Total  Volume  Developed  (gal.):  )10 

Final  Well  Depth  (ft.  btoc): 
Photograph  Number: 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  CyfS 

Client:  0 

Well  ID:  i(^  mio  n\ _ 

Date:  ZZ  f>Oq  Q?1 

iMlS _ 


ime: 


Location: 

Weather: 

Supervisor: 


iO 


F. 


Comments: 


Held  Measurements 

HNU/OVA  Reading  (ppm):  ZMS _  Product  Depth  (ft.  btoc): 

Water  Depth  (ft.  btoc):  _  Well  Depth  (ft.  btoc):  M l/).^0 

Product  Thickness  (ft.)j _  Saturated  Thickness  (ft.): 

Well  Volume  (gal.): _ _  5  well  volumes  (gal.): 

Development  Method:  (jjatarro.  imrt-o-' 


E-153 


RADIAN 

CORPOHATien 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  ciAlok 
Client: 


Well  ID:  /6-^!h,  -r,-?. 
Date:  JR-Mjh 
Time:  /S2n  ' 

Comments: 


Location: 

Weather: 

Supervisor: 


Held  Measurements 

HNU/OVA  Reading  (ppm): 

Water  Depth  (ft.  btoc):  /S-k’J 

Product  Thickness  (ft.):  - > 

Well  Volume  (gal.):  . .  - 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc):  <74. 
Saturated  Thickness  (ft.)j^  IS: 
5  well  volumes  (gal.): 


Development  Method:  OOQjyirrO. 


Cum.Voi.  Otiaiity 

Time  (galv)  Oen^  |  piT 

7^0  a 


Cond 


Water  ; _ _ 

Level  Comrnani^ . 


T/ty~ 


P.3-1 


Final  Measurements:  f j  q  I  WP/ 

Total  Volume  Developed  (gal.):  /  i C  r, . 

Final  Well  Depth  (ft.  btoc):  /3, 

Photograph  Number: 


/^hiA 


MONITORING  WELL  DEVELOPMENT  LOG 


Project:  QpOi0nO<  0^ 
Client;  ® 


Well  ID:  \7. 

Date: 

Time:  c55Sm5 


Comments; 


Location: 

Weather: 

Supervisor: 


/2- 


_COQl  Ound 


.  Co-f. 


Reid  Measurements 

Product  Depth  (ft.  btoc)j _ 

Well  Depth  (ft.  btoc); 
Saturated  Thickness  (ft.):  IU).toS 
5  well  volumes  (gal.)| _ 

Development  Method:  (jjQJtllrn:!  XrtLrtibcV  pU^ip 


HNU/OVA  Reading  (ppm): 

Water  Depth  (ft.  btoc):  \’h,\<k 

Product  Thickness  (ft.)j _ 

Well  Volume  (gal.): _ 


Time 

Wa«^CHJail^ 

Water 
i  Levet 

i  pH 

Oend 
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M.Z 

StO 

_ Z1 

MZ 

SOS 

1/ 

— y> _ 

HEonl 

T^M 

HSCM 
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■an 
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■■  3<P _ 
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Kli 

dlMII 

Rnal  Measurements: 


M 

-0)3 

(MU) 

Total  Volume  Developed  (gal.): 
Rnal  Well  Depth  (ft.  btoc): 
Photograph  Number: 


E-155 


MONITORING  WELL  DEVELOPMENT  LOG 

Project:  opiejna  oJvi 
Client:  ' 


Well  ID: 
Date: 
Time: 


Comments: 


Location: 

Weather: 

Supervisor: 


Reid  Measurements 


HNU/OVA  Reading  (ppm): 

Water  Depth  (ft.  btoc):  \  \,\\ 
Product  Thickness  (ft.): 

Well  Volume  (gal.): 


Product  Depth  (ft.  btoc)j_ 
Well  Depth  (ft.  btoc)jJ 
Saturated  Thickness  (ft.): 
5  well  volumes  (gal.)” 


Development  Method:  pUmp 


E-156 


1993  Well  Development  Forms 


GROUNDWATm  SAMPUftfC  LOG 


Pro|«ot: 

Cli«nt; 


Gal«na  AFS  Rl 
AFCEE 


Wed  ID: 
Date: 
Time: 

Comments: 


Location: 

Weather: 

Samplers: 


Field  Measurcmenta 

HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


Product  Depth  (ft.  btoci: 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method 


Cum.  Vol. 


TuroKiitY 


Commenta 


1 

'  -  ; 

1 

1 

h 

j 

'  ■  i  ! 

1 

'C'  L,  Xo6  ilO£>  Lx- 
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m- 
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1.9 
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l^c  tp.-io 

/^C 
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I  G  -(g~7 

i‘’c  U’H  e 

fC. 

fC.  UitA 

^  c,  .  L  .if  ^ 
/^C  i  (o.(^ 
/  ^  <  (a  i/6 
lx  1  (c.h7 


flOO 

Li&o 

\{0(^ 

UOq 

K06 

1^00 

1(00 

iolo 

lOlo 

i^lo 

jo^o 

/070 


I  Final  Measurements 


GROUNDWATER^SaKJimMg  LOG 


Proi«ot; 

ClMcit: 


Galana  AFS  Rl 
AFCEE 


CCI/t/ r7/Vt//\72^/v^  -'ijPt  $ 


Well  ID:  0  I 

Date:  ^  '^/Q-  ^  "J 

Time: 


Location: 

Weather: 

Samplers: 


Comments: 


(PuiT  /^eri  toqp  coua.c,u 

Fieki  Meaeurements 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft,): 
Well  Volume  (gal.): 


Product  Depth  (ft.  btoc): 

Wei)  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


Purge  Method: 


Sample  Method: 


E-159 


GROUNDWATCP  ^qq 


Proi«ot: 

ClMnt: 


Gal«na  AFS  Rl 
AFCEE 


Well  ID: 
Date: 


/hiiyC 


Time: 


Comments: 


Location:  F  ta 

Weather:  S 

Samplers:  /  / 


CLQU^P/ 


Field  Measurementa 


HNU/OVA  Reading  (ppml: 

Product  Depth  (ft.  btoc): 

Water  Depth  Ift,  btoc): 

_ 

Well  Depth  (ft.  btoc): 

Product  Thickness  Ift.J: 

-LTl. 

Saturated  Thickness  (ft.); 

Well  Volume  (gal.): 

3  well  volumes  (gal.) 

Purge  Method: 


Sample  Method: 


Time  | 
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i  /^52.  i 
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/S^i 
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1547  i 
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i  j 
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Cum.  Vol. 
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^0.0 

55.0 
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45'~.Q 

-5^-0  _ 
Co.Q 

(fS-O 
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IS  o 

0Qo 

Q 

^O.Q 
3^.0 
1 00.0 
lo^<^ 
lio-O 


/.ot\ 

/°c 

/“C  ' 
/  <- 


-x!c 

/°6 

rc 

r<L 

1^ 

/°c 


Water _ Qualfty _ ! _ 

iTurfaidfty  _ Commem 

i  —  i  '  i  ■  Shu/- 

.  (fi  01^  i^So  ■  Sf(-~  js/^o 

'  Ip.  \  1^0  _ ^ _ 

'  (..F7  '  It  90  _ ^ _ 

0.8^  l2Qo _ 

CpSI  IZA^ 

:  ^.07  ITSo _ 

i  Lp-^6  IZ‘^0 _ 

'  Lflo  12^0  :  : _ 

OSS'  iZBo _ I _ 

C.B7  FSO 

(^8y _ 

(p  ,S(^  1 76*0 _ 

&.£s  fzBo  _ 

C.B"?  IZ30  _ 

iZ^O  KJ4!ujT>»t>w 

FBI  \zSO  : 

^  .  /z.^o _ ^ _ 

;  4.88  :  iZPo  ^  ^ 

^  IWO  _ : 

:  {oWl^Jo  ,  i _ 

^■33  /Z  _ i — ^c\<x. 

16  B\  !  I<^Q~  I  ^ 


L-^7* 


Ctnu. 


Final  Measurements 


Dei/Cyl 

GROUNDWATm  SAMPHNG  LOG 

PfOHWt:  Galena  AFS  Rl 

Client:  AFCEE 


Location: 

Weather: 

Samplers: 


Comments : 


Well  ID:  O  (  AA(/L/  ^  9^ 

Date:  _ 

Time: 


CcJ/^  'r?vc/Ai7^/v^ 


Field  Meaauremems 

HNU/OVA  Reading  (ppml: 

Water  Depth  Ift.  btoc): 

Product  Thickness  (ft.): 

Well  Volume  (gal.): 

Purge  Method:  _  Sample  Method: 


Product  Depth  Ift.  btocl: 

Weil  Depth  (ft.  btoc): 
Saturated  Thickness  Ift.l: 

3  well  volumes  (gal.): 


E-161 


groundwatpr 


SAMmwtTLOG 


Project: 

C(i«nt: 


Galena  AFS  Rl 
AFCEE 


o^r  -  <V-  <3 


Weather 

Samplers 


Comments: 


Field  Measurements 


HNU/OVA  Reading  {ppm): 
Water  Depth  (ft.  btocj: 
Product  Thickness  (ft.): 
Well  Volume  (gal.); 

Purge  Method: 


Cum.  Vol. 


.  0  T>  /q  .C> 


_ Water 

Temp.  I  pH 


ap-  Af-il  E-NT/ZAfTce.  -A/gx-r  T7>g...//t. 


ri4/^L  0.0  n^\ 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


I 

/8SS> 
Ift4-S 
/e^5| 
iqoo  ^ 

/90S  i 

i9z-z.! 
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(?63b  i 

0i3<W  - 

0  90fe 
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mz  : 

- -4— 

I 

0949  I 
0  959  I 


Quality  _ 

T  Cond  Turbidity 


Comments 
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-i?  C.f;> 
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__  /"o  \(o.5^.  i\^o 
1  ;  (r4n 

_1!cNL57 i  ii 40 


/^c  I  (^  -46  1(3^  Pi<. 

/  ‘C  I  (ib.  ii  to  ^  - 

I  I  (|?0 

/ i  (p.si  \  nzo  :  !u. 

j  ^Kzo  !  ; 

-i — 0;^ '  ll  7  0  i 

("C  i  C..9-/:((5o  :  ■■  : 

/  V-.  !  ^j.Sq  •  Il'Xfy  ;  ' 

j^lAhs^\  u3o  ;  ^ 

/v  !  I  / 1  f A  I 


I  - -  \^Of0Dp\J(L.^I2.^OO>. 

Pl^.  ^xZoiVfJ 


Final  Measurements 


GROUNDWATER  gftWtWWG  LOG 


Proittot:  Gal«na  APS  Rl 

Client:  AFCEE 


Well  ID: 
Date: 
Time: 


-0B30 _ 


Location: 

WoathBr:  O'A.'O  . 
Samplers:  C^ATT  j  I /i^7\ 


Comments:  f\/(L-  CA(^  <3  AJ  W 


\MwrF  0?^(^  m  I 


Field  Measurememe 


HNU/OVA  Reading  (ppm):  _ 
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Proi«rt:  Galena  AFS  RI 

Client:  AFCEE 

Qv 

Well  ID:yO‘?7fn>U*g 


n:  .EUa 


Comments: 


Field  Meaeurements 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 
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GROUNDWATER  CAMPLIftfC  LOG 


Project:  Galena  AFS  Rl 

Client:  AFCEE 

Well  ID: 

Date:  (p  3 

Time: 

Comments: 
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HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 
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Final  Measurements 
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Galana  AFS  Rl 
AFCEE 


Comments: 


Location: 

Weather:  C  L(3ty 
Samplers: 


Field  Measurements 

HNU/OVA  Reading  |ppm}: 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 
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Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
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Final  Measurements 
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ProfMt: 

Cliant: 


Galana  AFS  Ri 
AFCEE 


Well  ID:  O^AlM/ 


Time:  /  / 


Location:  _ 

Weather:  ^LQ  P,  <^  . 

Samplers:  /)/eT  / <^AT' 


Held  Maaauremams 
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Water  Depth  (ft.  btoc) 
Product  Thickness  (ft.) 
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Final  Measurements 
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GROUND  WATER  QUALITY  SAMPLING  RECORD 
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INSTALLATION  ID  QQifiDCL  LOG  DATE  LOG  TIME 

LOCATION  ID  0^-rrMj^n\ 

SAMPLE  TYPE  N  SAMPLE  ID  OWnmi^QUOl 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


COMPLETE  IlDIO 
^  LOGGER  CODE  "EiOLP 

date  sent 


COMMENTS 


^bV){)n-Qppm  9M  I  Qppnn 


Pra\^y)r<>^,  pw  n 


FINAL  PARAMETER  MEASUREMENTS: 
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SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 
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- 

REPLICATE 
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- 
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LB- 
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PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

- 

KNOWN 
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NORMAL 

Ql  . 

oi  •  *rT  p|J|^p 

GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  GoOiOTVOu  LOG  DATE 
LOCATION  ID  QVrni^O^. 

SAMPLE  TYPE  N  SAMPLE  ID 


LOG  TIME 


PAGE1 
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INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


_ COMPLETE 

_ ^  LOGGER  CODE 

DATE  SENT 
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FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 
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S.U. 
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SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 
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BLADDER  PUMP 
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GROUND  WATER  QUALITY  SAMPLING  RECORD 
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INSTALLATION  ID  (ki\CmO,  LOG  DATE  LOG  TIME  ilOlD 

LOCATION  ID 

SAMPLE  TYPE  D  SAMPLE  ID 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


COMPLETE 

S  LOGGER  CODE  *EiOLD 

toS  DATE  SENT 


COMMENTS 
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FINAL  PARAMETER  MEASUREMENTS: 


COMMENTS 


POTENTIAL  OF  HYDROGEN 
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s.u. 
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SC 
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REDOX  POTENTIAL 
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TEMPERATURE 
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SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


- 
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FB. 
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G- 

GRAB 

SP- 
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- 

REPLICATE 
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B- 
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- 
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- 
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GROUND  WATER  QUALITY  SAMPLING  RECORD 

PAGE  1 

INSTALLATION  ID  gOlViim  LOG  DATE  Q-Q-Ql  loG  TIME  \UTS 

LOCATION  ID  C)\"rf\\O»0^ 

SAMPLE  TYPE  SAMPLE  ID  0\'XX\\£i^^-0^ 

INITIAL  GROUNDWATER  DEPTH  (FT)  \VDMM 

SAMPUNG  PERIOD:  START  iUTJS  COMPLETE 

SAMPUNG  METHOD  _  LOGGER  CODE  •ErxD 

UBCODE  DATE  SENT  ^-10-^7 

COMMENTS  gcfc  to-Nn 


FINAL  PARAMETER  MEASUREMENTS: 


COMMENTS 


POTENTIAL  OF  HYDROGEN 

pH 

s.u. 

SPECIFIC  CONDUCTANCE 

SC 

Mirihos/c 

9vlP 

REDOX  POTENTIAL 

Eh 

mvolts 

_ai _ 

TEMPERATURE 

TEMP 

»c 

1.2. 

ALKALINITY  (CaCOjj 

1  1 
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“T - — 
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TIME 


TOTAL  VOLUME 
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PH 


SC 
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0.0 
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SAMPLE  METHODS;  (WSMCODE) 


SAMPLES  TYPES:  (WSACODE) 


FIELD  BLANK  G  - 

TRIP  BLANK  B  - 

LAB  BLANK  PP  - 

NORMAL  SL- 


GRAB 

SP« 

SUBMERSIBLE  PUMP 

BAILER 

AL- 

AIR-UFT  SAMPLER 

PERISTAUC  PUMP 
SUCTION  LIFT  PUMP 

BP- 

BLADDER  PUMP 

D  -  DUPUCATE  FB  - 

R  ■  REPLICATE  TB  - 

S  -  SPIKE  LB . 

K  -  KNOWN  N  - 
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GROUND  WATER  QUALITY  SAMPLING  RECORD 
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INSTALLATION  ID  LOG  DATE  q-Q-qi  LOG  TIME  1LP7S 

LOCATION  ID  0\-milA>0?> 

SAMPLE  TYPE  D  SAMPLE  ID  Ql« 

INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START  m)25>  COMPLETE  ll>AS 

SAMPUNG  METHOD  _  LOGGER  CODE 

LAB  CODE  1^0^  DATE  SENT 

COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

COMMENTS 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

.  a.\u) 

REDOX  POTENTIAL 

Eh 

mvolts 

Oi 

TEMPERATURE 

TEMP 

•c 

1.2 

ALKAUNITY  (CaCQj 

ALK 

mg/I 

TIME  TOTAL  VOLUME  PH  SC  TEMP  COMMENTS 

WITHDRAWN  ^MHOS/CM)  fC) 

(GALLONS) 


SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G. 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

K- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

E-177 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 

INSTALLATION  ID  LOG  DATE  Q-Q-QZ  LOG  TIME  \ZZCi 

LOCATION  ID 

SAMPLE  TYPE  M  SAMPLE  ID  QLnSJiiM'O' 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


voqpa 

_ yZZO  COMPLETE  rmo 

_ _ ^  LOGGER  CODE  •EOlD 

DATE  SENT 


COMMENTS 


fiOarifY^ .  cnH  ■  aim-, 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCO^j 


pH 

S.U. 

SC 

/xmhos/c 

Eh 

mvolts 

TEMP 

•c 

-zn 

ALK 

mg/I 

COMMENTS 

mgjgr 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

^MHOS/CM) 

TEMP 

fC) 

COMMENTS 

0.0 

- 

START  PUMPING 

_ L_ 

ftps _ 

USI 

ft 

il:9_ 

\IJJ7 

_ \ID 

UA 

CDZiD 

2.^ 

rui 

ISI 

SQS 

0  rvl  TiVyrnQ^ 

SAMPLES  TYPES:  (WSACODE) 

SAMPLE 

METHODS:  (WSMCODE) 

D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

R « 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

S  - 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

K  • 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

SP-  SUBMERSIBLE  PUMP 

AL  -  AIR-LIFT  SAMPLER 

BP  -  BLADDER  PUMP 


E-178 


Q  CC  CO  ^ 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


log  date 

N  SAMPLE  ID 


LOG  TIME 


PAGE1 


INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START  >>QO  COMPLETE  >\^ 

SAMPUNG  METHOD  ^  LOGGER  CODE  *EjQlD 

LAB  CODE  DATE  SENT 


COMMENTS  Q\)rn>QpOm  f 

_ C0Q\  ;^vlQrr\As.  ^ 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN  pH 

SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKALINITY  (CaCO^  ALK 


COMMENTS 


s.u. 

JLO 

/imhos/c 

_yv»D 

mvolts 

"C 

mg/I 

TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

MHOS/CM) 

TEMP 

fC) 

COMMENTS 

0.0 

START  PUMPING 

1 

*7.11 

ICMO 

IS 

U>S 

__  'Zfiio 

I’S 

lOSO 

ZjO 

ISl 

MSO 

1.9 

uoo 

zs 

E9 

M^O 

wsm 

- 1 - 

SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCOOE) 


- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

- 

SPIKE 

LB- 

LAB  BLANK 

PP. 

PERISTAUC  PUMP 

BP. 

BLADDER  PUMP 

- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  LIFT  PUMP 

E-179 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE  1 


INSTALLATION  ID  LOG  DATE 

LOCATION  ID  0\YYNV0QU) 

SAMPLE  TYPE  NJ  SAMPLE  ID 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


log  time 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN  pH 

SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKALINITY  (CaCO^  ALK 


COMMENTS 


S.U. 

/imhos/c 

mvolts 

»C 

mg/I 


SAMPLES  TYPES:  (WSACODE) 


D- 

DUPLICATE 

FB- 

FIELD  BLANK 

G- 

R. 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

S  - 

SPIKE 

LB- 

LAB  BLANK 

PP- 

K- 

KNOWN 

N- 

NORMAL 

SL- 

SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


E-180 


GROUND  WATER  QUALITY  SAMPUNG  RECORD 


PAGE1 


INSTALLATION  ID  (yVQlVgL  LOG  DATE 
LOCATION  ID 

SAMPLE  TYPE  _  hi  SAMPLE  ID 


LOQTTME 


0^I0 


SAMPLE  TYPE  _ U.  SAMPLE  ID 


INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START  _ < 

SAMPUNG  METHOD  _ 

LAB  CODE  T< 


Q2«Ga>QWQI 


COMPLETE _ 

^  LOGGER  CODE  “EOlP _ 

_  DATE  SENT  V2H7- 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS; 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCOj 


is>n 


COMMENTS 


TEMP 


Atmhos/c 

mvolts 

*C 


SAMPLES  TYPES;  (WSACODE) 

D .  DUPUCATE  FB  • 

R  -  REPLICATE  TB  - 

S  -  SPIKE  LB  - 

K  -  KNOWN  N  • 


FIELD  BLANK 
TRIP  BLANK 
LAB  BLANK 
NORMAL 


SAMPLE  METHODS:  (WSMCODE) 

G-  GRAB 

B-  BAILER 

PP  •  PERISTAUC  PUMP 

SL-  SUCTION  UFTPUMP 

E-181 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


GROUND  WATER  QUALITY  SAMPLING  RECORn 


INSTALLATION  ID  LOG  DATE 

LOCATION  ID 

SAMPLE  TYPE  SAMPLE  ID 


LOG  TIME 


PAGE1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
UB  CODE 

COMMENTS 


08  zo 


2l 


COMPLETE  _ 

LOGGER  CODE  *EjQlI^ 
DATE  SENT 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN  pH 

SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKAUNITY  (CaCOb  ALK 


S.U. 


JA 


COMMENTS 


^mhos/c 

mvolts 

*0  S«3 

mg/l  2>M0 


SAMPLES  TYPES:  (WSACODE) 

D  •  DUPUCATE  FB  • 

R  -  REPLICATE  TB  - 

S  -  SPIKE  LB  • 

K  -  KNOWN  N  - 


SAMPLE  METHODS;  (WSMCODE) 

FIELD  BLANK  G  -  GRAB 

TRIP  BLANK  B  -  BAILER 

LAB  BLANK  PP.  PERISTAUC  PUMP 

NORMAL  SL-  SUCTION  UFT  PUMP 


SP-  SUBMERSIBLE  PUMP 

AL  -  AIR-UFT  SAMPLER 

BP .  BLADDER  PUMP 


E-182 


o  oc  CO 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  LOG  DATE 

LOCATION  ID 

SAMPLE  TYPE  SAMPLE  ID 


\0"5-Q2.  log  time 


PAGE1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


iSDO 


JEl 


COMPLETE 


LOGGER  CODE  "EjOlD 
DATE  SENT 


COMMENTS 


fVkj^\DaS)  uYrtcy  sjdqUi  u^\  iriLoncttr  n^ork 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

A»mhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

•c 

ALKAUNITY  (CaCOl, 

ALK 

mg/I 

COMMENTS 


SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


- 

DUPUCATE 

FB- 

FIELD  BLANK 

G  • 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

• 

SPIKE 

LB- 

LAB  BLANK 

PP. 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

- 

KNOWN 

N. 

NORMAL 

SL- 

SUCTION  UFTPUMP 

E-183 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  CyiXQrQL  LOG  DATE 
LOCATION  ID 

SAMPLE  TYPE  D  SAMPLE  ID 


\0-S-QZ.  LOG  TIME 


PAGE  1 

1500 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


COMPLETE  IblD 
LOGGER  CODE  •EOlD 
DATE  SENT  lo  - 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCO^ 


COMMENTS 


pH 

SC 

Eh 

TEMP 

ALK 


S.U. 

/xmhos/c 

mvolts 

“C 

mg/I 


SAMPLES  TYPES:  (WSACODE) 


D. 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

s. 

SPIKE 

LB- 

LAB  BLANK 

PP- 

K- 

KNOWN 

N- 

NORMAL 

SL- 

SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTALIC  PUMP 
SUCTION  LIFT  PUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


E-184 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 

INSTALLATION  ID  CyiNOfA.  LOG  DATE  LOG  TIME 

LOCATION  ID 

SAMPLE  TYPE  SAMPLE  ID 


INITIAL  GROUNDWATER  DEPTH  (FT)  — 

SAMPUNG  PERIOD:  START  lS\S  COMPLETE  _ 

SAMPUNG  METHOD  S  LOGGER  CODE  "EiOlD 

LAB  CODE  toS  DATE  SENT  lo^ir^^r? 


COMMENTS  SbpcHuu^Qi)  >  not- 

LfeQA\n  SQttftmi  rnrr^Yfr  7/vsPf  rtok).  crddPKHu  iv^  hAgA^4jrtva& 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

a.c.'i 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

•c 

ALKALINITY  (CaCOb 

ALK 

mg/I 

7M 

COMMENTS 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

OiMHOS/CM) 

TEMP 

fC) 

COMMENTS 

•tD 

qfl 

oinn^ 

0.0 

- 

— 

— 

START  PUMPING 

I&IS 

').o 

2ljpc> 

ptxtwd  Ql  COvypifi  flAWcrt, 

CJLQQn  U'Oflb  LL*^ki  WJOJfi. 

dnxNCi  nwjij  mnort.tDOtx 

lrV\v.fV5t  LJSOil  \nrv 

SiVVk4^Ji4  inh 

jmmat 

2. 

» 

7 

tohftn  rmr\u  Qoa\fio5  or 

dXNVlLtD  UUQ^ 

paxnsitjmi  Oder  in  Ouno 

toDi\d\'oc^. 


SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP. 

BLADDER  PUMP 

K- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  LIFT  PUMP 

E-185 


'ft.  % 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


Old  ToaXv 

INSTALLATION  ID  ^OAOrfL  LOG  DATE 
LOCATION  ID  Q3*04>0> 

SAMPLE  TYPE  SAMPLE  ID 


LOG  TIME 


PAGE  1 

-IU30 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


2l 


tos 


COMPLETE 
LOGGER  CODE 
DATE  SENT 


im 


COMMENTS 

-bQjmp^Qrt 


£<)Win  ’VQjroHiu  fear^  Toroyti'  UBII. 
Snirat-  M  _ 


FINAL  PARAMETER  MEASUREMENTS: 


COMMENTS 


POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

"13 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

2SS 

REDOX  POTENTIAL 

Eh 

mvolts 

-»3X 

TEMPERATURE 

TEMP 

X 

ALKALINITY  (CaCO, 

- 1 - - -  - 

ALK 

mg/I 

TIME 


[AiPQS 


TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 


0.0 


PH 


SC 

(^MHOS/CM) 


TEMP 

fC) 


COMMENTS 


START  PUMPING 


ilP3Q 


2S5 


zn 


JSOjrrplgdi 


SAMPLES  TYPES:  (WSACODE) 


D- 

DUPUCATE 

FB. 

FIELD  BLANK 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

s. 

SPIKE 

LB- 

LAB  BLANK 

K- 

KNOWN 

N. 

NORMAL 

SAMPLE  METHODS:  (WSMCODE) 

G-  GRAB 

B  -  BAILER 

PP-  PERISTAUC  PUMP 

SL-  SUCTION  LIFT  PUMP 


SP-  SUBMERSIBLE  PUMP 

AL  -  AIR-UFT  SAMPLER 

BP  -  BLADDER  PUMP 


E-186 


X  CO  o 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 

LOG  TIME  _J236 


INITIAL  GROUNDWATER  DEPTH  (FT)  _ 

SAMPUNG  PERIOD:  START  HIO  COMPLETE  HBO 

SAMPUNG  METHOD  'h  LOGGER  CODE  •EjQlP 

LAB  CODE  toS  DATE  SENT 

COMMENTS  QyrQgjdr,  ijOQi\> 

\^rp,  9;\tc)rL)ntV> _ 


Ojd'TotiOH 

INSTALLATION  ID  LOG  DATE 

LOCATION  ID 

SAMPLE  TYPE  M  SAMPLE  ID 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

•c 

ALKAUNITY  (CaCO^ 

ALK 

mg/I 

1.0 


COMMENTS 


3.3>\ 


•diO 


JrM. 


SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


- 

DUPUCATE 

FB- 

FIELD  BLANK 

G. 

GRAB 

SP. 

SUBMERSIBLE  PUMP 

- 

REPLICATE 

TB. 

TRIP  BLANK 

B. 

BAILER 

AL- 

AIR-UFT  SAMPLER 

- 

SPIKE 

LB. 

LAB  BLANK 

PP- 

PERISTALIC  PUMP 

BP. 

BLADDER  PUMP 

- 

KNOWN 

N. 

NORMAL 

SL. 

SUCTION  UFTPUMP 

E-187 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  CyR\gJfYL  LOG  DATE 

LOCATION  ID  (A 

SAMPLE  TYPE  SAMPLE  ID 


LOG  TIME 


PAGE  1 

000 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


COMPLETE  036 _ 

S  LOGGER  CODE  tO-D 

BOS  _  DATE  SENT 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS; 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCQj 


COMMENTS 


pH 

SC 

Eh 

TEMP 

ALK 


S.U. 

/imhos/c 

mvolts 

•C 

mg/I 


SAMPLES  TYPES:  (WSACODE) 

D  -  DUPUCATE  FB  - 

R  -  REPLICATE  TB  - 

S  -  SPIKE  LB . 

K  -  KNOWN  N  - 


SAMPLE  METHODS;  (WSMCODE) 

FIELD  BLANK  G  -  GRAB 

TRIP  BLANK  B  -  BAILER 

LAB  BLANK  PP .  PERISTAUC  PUMP 

NORMAL  SL-  SUCTION  UFT  PUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


E-188 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


o\A.'ttxon 

INSTALLATION  ID  LOG  DATE 

LOCATION  ID 

SAMPLE  TYPE  D  SAMPLE  ID 


(O‘Sy^'2.  log  TIME 


PAGE1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


1l 


COMPLETE 
LOGGER  CODE 
DATE  SENT 


113q 


JEOD 


COMMENTS  djcfirnt-t  Pit  - 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN 

pH 

S.U.  . 

SPECIFIC  CONDUCTANCE 

SC 

^mhos/c  _ 

REDOX  POTENTIAL 

Eh 

mvolts  _ 

TEMPERATURE 

TEMP 

•c 

ALKAUNITY  (CaCOj 

ALK 

mg/I  _ 

COMMENTS 


\  \ 


■yo  -  not  o-geadnutyiaop. 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

^MHOS/CM) 

TEMP 

fC) 

COMMENTS 

0.0 

- 

— 

START  PUMPING 

-N.I  LI  SZSISL, 

SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB. 

FIELD  BLANK 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

R- 

REPLICATE 

TB. 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP. 

BLADDER  PUMP 

K- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  LIFT  PUMP 

E-189 


GROUND  WATER  QUALITY  SAMPLING  RECORH 


INSTALLATION  ID  ^QjnQw  LOG  DATE  LOG  TIME 

LOCATION  ID 

SAMPLE  TYPE  tO  SAMPLE  ID 


PAGE  1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
UB  CODE 


COMPLETE  IIPS: 

LOGGER  CODE  •EOlD 


DATE  SENT 


( O « 


COMMENTS 


loop's 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCOlj 


pH 

SC 

Eh 

TEMP 

ALK 


/imhos/c 

mvolts 


-OO"? 


coMMorro 


SAMPLES  TYPES;  (WSACODE) 

D  -  DUPUCATE  FB  - 

R  -  REPLICATE  TB  - 

S  •  SPIKE  LB  - 

K  -  KNOWN  N  - 


SAMPLE  METHODS;  (WSMCODE) 

FIELD  BLANK  G  -  GRAB 

TRIP  BLANK  B  -  BAILER 

LAB  BLANK  PP .  PERISTALIC  PUMP 

NORMAL  SL-  SUCTION  UFT  PUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


E-190 


Q  cc  CO 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 

INSTALLATION  ID  (jfMXL  LOG  DATE  LOG  TIME  IILS^ 

LOCATION  ID 

SAMPLE  TYPE  (V)  SAMPLE  ID  C^yiTW^OI 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


imjdtHftotp 

COMPLETE 

^  LOGGER  CODE 

toS  DATE  SENT 


J9^ 


COMMENTS  _ 

7orqui  Oh  on^  uyjiar  Os  Tassioifl.  .»Wn  comtL  lotmr  /p 5ompifl. 
ujL>Snb0iAJB2.,  LwQ3i\  nojb  bnwn  run  o»Q.r  X3U(Vvsuw)j^ 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

^mhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

“C 

ALKAUNITY  (CaCOj 

ALK 

mg/I 

COMMENTS 


_S2o 


\$§_ 


l.lQ 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

^MHOS/CM) 

TEMP 

fC) 

COMMENTS 

npi 

0.0 

- 

START  PUMPING 

WIS 

O.l 

SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS;  (WSMCODE) 


- 

DUPUCATE 

FB- 

FIELD  BLANK 

G  - 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

- 

SPIKE 

LB. 

LAB  BLANK 

PP. 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

E-191 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


LOG  DATE 


SAMPLE  ID 


LOG  TIME 


PAGE  1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


iXPQ  COMPLETE  I72jD 

— £ LOGGER  CODE  "EGlID 

DATE  SENT 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCQ, 


COMMENTS 


S.U. 

/imhos/c 

mvolts 


TEMP 


TIME  TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 


SC  TEMP 

(>iMHOS/CM)  fC) 


COMMENTS 


START  PUMPING 


SAMPLES  TYPES:  (WSACODE) 

D  -  DUPLICATE  FB  - 

R  -  REPLICATE  TB  - 

S  -  SPIKE  LB  - 

K .  KNOWN  N  - 


FIELD  BLANK 
TRIP  BLANK 
LAB  BLANK 
NORMAL 


SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  LIFT  PUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


E-192 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  CyiVQm  LOG  DATE 
LOCATION  ID 

SAMPLE  TYPE  SAMPLE  ID 


LOG  TIME 

0^  mo»n&-oi 


PAGE  1 

\006 


lObO 


INITIAL  GROUNDWATER  DEPTH  (FT)  ^iQ(L  IftQ  ^Orm 

SAMPUNG  PERIOD:  START  10^0  COMPLETE  _ 

SAMPUNG  METHOD  ^  LOGGER  CODE 

LAB  CODE 


120iS) 


DATE  SENT 


COMMENTS  pH  onOSaf  Q\)mvQ 

^Qf  ^OIS  AJfYi  _ 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

/xmhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

“C 

ALKAUNITY  (CaCOj 

ALK 

mg/l 

COMMENTS 


IHL 


nn 


mg/l 


SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

K- 

KNOWN 

N* 

NORMAL 

SL- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

BAILER 

AL. 

AIR-UR  SAMPLER 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

SUCTION  UR  PUMP 

E-193 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  LOG  DATE 

LOCATION  ID  rrtjOQl 

SAMPLE  TYPE  N  SAMPLE  ID 


LOR  Tl 


PAGE  1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


ns 


_  COMPLETE  _ _ 

& _ _  LOGGER  CODE 

_  _  DATE  SENT  ^/z3/ 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS; 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCC^ 


COMMENTS 


^mhos/c 

mvolts 


TEMP 


SAMPLES  TYPES:  (WSACODE) 

D  -  OUPUCATE  FB  - 

R  -  REPLICATE  TB  - 

S  •  SPIKE  LB  - 

K .  KNOWN  N  - 


RELD  BLANK 
TRIP  BLANK 
LAB  BLANK 
NORMAL 


SAMPLE  METHODS;  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  LIFT  PUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


E-194 


Q  (T  CO 


GROUND  WATER  QUALITY  SAMPUNG  RECORD 


INSTALLATION  ID  QQdftjnQ.  LOG  DATE 
LOCATION  ID  OS  mii^Q  I 
SAMPLE  TYPE  SAMPLE  ID 


\0-\AZ  LOG  TIME 
o\-o\ 


PAGE1 

l(^Z^ 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


COMPLETE 

^  LOGGER  CODE 

_  DATE  SENT 


•EOlP 


Qyn  QppmftHi  Oppingz-  nci 

YirrL\cr)\Cf^  lp\\  rrQ±Sr .  i  s^\\\ us  C|(Mi<vTfa 


FINAL  PARAMETER  MEASUREMENTS: 


COMMENTS 


POTENTIAL  OF  HYDROGEN 

pH 

S.U.  _ 

SPECIFIC  CONDUCTANCE 

SC 

/*mhos/c  _ 

REDOX  POTENTIAL 

Eh 

mvolts  _ 

TEMPERATURE 

TEMP 

•c 

ALKAUNITY  (CaCOj 

ALK 

mg/I  _ 

TIME  TOTAL  VOLUME  PH  SC  TEMP  COMMENTS 

WITHDRAWN  ^MHOS/CM)  rC) 

(GALLONS) 


SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 

SP-  SUBMERSIBLE  PUMP 

AL-  AIR-UPT  SAMPLER 

BP  •  BLADDER  PUMP 


E-195 


DUPUCATE 

FB- 

REPLICATE 

TB- 

SPIKE 

LB- 

KNOWN 

N. 

FIELD  BLANK 

G- 

TRIP  BLANK 

B- 

LAB  BLANK 

PP. 

NORMAL 

SL- 

GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  LIFT  PUMP 


GROUND  WATER  QUALITY  SAMPLING  RECORH 


INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


LOG  DATE 
^  SAMPLE  ID 


LOG  TIME 


PAGE1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
UB  CODE 


IISS  _  COMPLETE 

-I) - -  LOGGER  CODE  •EO.D 

iQSi _  _  DATE  SENT 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCC^ 


COMMENTS 


fi  mhos/c 
mvolts 


TEMP 


SAMPLES  TYPES;  (WSACODE) 

0  -  DUPUCATE  FB  - 

R  -  REPLICATE  TB  - 

S  •  SPIKE  LB  - 

K  -  KNOWN  N  - 


FIELD  BLANK 
TRIP  BLANK 
LAB  BLANK 
NORMAL 


SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


E-196 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


Q  Ct  CO  ^ 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 

INSTALLATION  ID  LOG  DATE  il2llS2r  LOG  TIME 

LOCATION  ID 

SAMPLE  TYPE  M  SAMPLE  ID 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


COMPLETE^  _ 

S  LOGGER  CODE  ‘EjQlP 

DATE  SENT 


COMMENTS 


SMP.  gpoiv^  ■  &noif>  nn  qre>yiA. 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

•^.0 

SPECIFIC  CONDUCTANCE 

SC 

Atmhos/c 

5*2-^ 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

•c 

2,0 

ALKAUNITY  (CaCOi, 

ALK 

mg/I 

COMMENTS 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

(liMHOS/CM) 

TEMP 

fC) 

COMMENTS 

\uco 

0.0 

- 

START  PUMPING 

IU)I\ 

s 

"7.Q 

59") 

Msm 

IIPO 

ID 

1.5 

Km 

1.7 

nral 

IS 

72. 

KBH 

m 

nssi 

■20 

1.1 

SI7 

m 

2S 

7.0 

SiM 

IIR^ 

_ ^ 

MESk 

Si"? 

ll!Si!l 

_ sq 

m 

SZ7 

Z..O 

SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


- 

DUPUCATE 

FB. 

BELD  BLANK 

G- 

GRAB 

• 

REPLICATE 

TB- 

TRIP  BLANK 

B* 

BAILER 

- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

• 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

E-197 


SP-  SUBMERSIBLE  PUMP 

AL-  AIR-UFT  SAMPLER 

BP  •  BLADDER  PUMP 


^OUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 


INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


k  LOG  DATE 

PVA 

_  SAMPLE  ID 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPLING  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


LOG  TIME 


OS  nnujQU6t 


l5oCg 


COMPLETE  _ 

LOGGER  CODE  "EOlD 
DATE  SENT  ‘^/Z3/92- 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCOlj 


pH 

SC 

Eh 

TEMP 

ALK 


S.U. 

/ilTlhos/C 

mvolts 

°C 

mg/I 


Ul 


COMMENTS 


Q  QC  CO 


'i2fi5:Oonf\pLii 

GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE  1 

INSTALLATION  ID  00.10.00.  LOG  DATE  LOG  TIME  J22^ 

LOCATION  ID  0^  (y\U30A 

SAMPLE  TYPE  hi  .  SAMPLE  ID  Q^frU)O^Q> 


FINAL  PARAMETER  MEASUREMENTS:  COMMENTS 

POTENTIAL  OF  HYDROGEN  pH  S.U.  _  _ 

SPECIFIC  CONDUCTANCE  SC  /imhos/c  _  _ 

REDOX  POTENTIAL  Eh  mvolts  '  _ 

TEMPERATURE  TEMP  “C  _  _ 

ALKALINITY  (CaCOb  ALK  mg/I  _  _ 


TIME  TOTAL  VOLUME  PH  SC  TEMP  COMMENTS 

WITHDRAWN  ^MHOS/CM)  fC) 

(GALLONS) 


SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 

DUPLICATE  FB  •  FIELD  BLANK  G .  GRAB  SP-  SUBMERSIBLE  PUMP 

REPLICATE  TB-  TRIP  BLANK  B-  BAILER  AL-  AIR-UFT  SAMPLER 

SPIKE  LB-  LAB  BLANK  PP  -  PERISTAUC  PUMP  BP-  BLADDER  PUMP 

KNOWN  N-  NORMAL  SL-  SUCTION  UFT  PUMP 

E-199 


GROUND  WATER  QUALITY  SAMPLING  RECORH 


PAGE1 


INSTALUTION  ID  qCi\QfXL  LOG  DATE 
LOCATION  ID 

SAMPLE  TYPE  __  M  SAMPLE  ID 


LOG  TIME 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPLING  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


0\)fnxO 


COMPLETE 
LOGGER  CODE 
DATE  SENT 


IjQlP 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCOj 


pH  S.U. 

SC  /xmhos/c 
Eh  mvolts 

TEMP  “C 

ALK  ma/l 


Q-1- 


COMMENTS 


SAMPLES  TYPES;  (WSACODE) 

D  -  DUPUCATE  FB  - 

R  -  REPUCATE  TB  - 

S  -  SPIKE  LB  - 

K  -  KNOWN  N . 


FIELD  BLANK 
TRIP  BLANK 
LAB  BLANK 
NORMAL 


SAMPLE  METHODS;  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


E-200 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


Q  QC  CO  ^ 


GROUND  WATER  QUALITY  SAMPLING  RECORD 

PAGEl 

OliOSlr  LOG  TIME 


Q&mmQtftQt 

INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START  COMPLETE  _ 

SAMPUNG  METHOD  T>  _  LOGGER  CODE 

LAB  CODE  toS  DATE  SENT 

COMMENTS  _ _ 


INSTALLATION  ID  C|a\g.m.  LOG  DATE 
LOCATION  ID  Ola  tniD  QU) 

SAMPLE  TYPE  M  SAMPLE  ID 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN  pH 

SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKAUNITY  (CaCO,  ALK 


COMMENTS 


SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 

DUPUCATE  FB  -  FIELD  BLANK  G  -  GRAB 

REPLICATE  TB  -  TRIP  BLANK  B  -  BAILER 

SPIKE  LB-  LAB  BLANK  PP.  PERISTAUC  PUMP 

KNOWN  N-  NORMAL  SL-  SUCTION  UFT  PUMP 

E-201 


SP-  SUBMERSIBLE  PUMP 

AL  -  AIR-UFT  SAMPLER 

BP  •  BLADDER  PUMP 


PAGE  1 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  Cft\QDO>-  LOG  DATE 
LOCATION  ID  OSjDQSiiPAp 
SAMPLE  TYPE  SAMPLE  ID 


log  TIME 

05  miOOth.Ql 


1200 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


I9>M5 

- COMPLETE 

- £ _  LOGGER  CODE 

DATE  SENT 


Ji!5 


21011) 


COMMENTS 

'7.0  Qiii.  HOD  ■ 

20BH,  o  62 .  ie*. pH  motor 

FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 

pH 

COMMENTS 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

umhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

“C 

ALKALINITY  (CaC0(3 

1 - 1 - T— - 

ALK 

ma/l 

TIME 


1150 


ili^ 


TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 


PH 


0.0 


ms 


wuo 


INS 


IZOO 


10 


zs 


So 


uo 


sc 

111  MHOS/CM) 


mo 


TEMP 

rc) 


3:2 


31:2 


COMMENTS 


START  PUMPING 


pH  meter npt  i,\rVirq. 


ini'l  euentifflio.tp 
ipoPop.  aStCjAJ, 


mil  ^3Gynplinfli.i.-)- 


rVi'PPQdinr^h 


SAMPLES  TYPES;  (WSACODE) 

SAMPLE  METHODS;  (WSMCODE) 

D. 

DUPUCATE 

FB- 

RELD  BLANK 

G -  GRAB 

R  - 

REPLICATE 

TB- 

TRIP  BLANK 

B-  BAILER 

S  • 

SPIKE 

LB- 

LAB  BLANK 

PP-  PERISTAUC  PUMP 

K  - 

KNOWN 

N- 

NORMAL 

SL-  SUCTION  UFTPUMP 

E-202 

SP-  SUBMERSIBLE  PUMP 

AL  •  AIR-UFT  SAMPLER 

BP  ■  BLADDER  PUMP 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  QQ-vom  LOG  DATE  LOG  TIME 

LOCATION  ID  OSmuJOT? 

SAMPLE  TYPE  N  SAMPLE  ID  Q^JDQL^O'JOI 


PAGE1 


INITIAL  GROUNDWATER  DEPTH  (FT)  .jS 

SAMPUNG  PERIOD:  START  i  COMPLETE  IgQO 

SAMPUNG  METHOD  ^  LOGGER  CODE  *£011) 

LAB  CODE  DATE  SENT  N>«»l7- 


COMMENTS  'Bo.in,  CiSQlQr  -mmost  ■MQgt, 

- - mb  /man  -trivon _ 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN  pH 

SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKAUNITY  (CaCO,  ALK 


COMMENTS 


S.U. 

/ifnhos/c 

U)QID 

mvolts 

•c 

_jn 

mg/I 

TIME 


TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 


PH 


SC 

^MHOS/CM) 


TEMP 

fC) 


COMMENTS 


0.0 


START  PUMPING 


[iM2£ 


m. 

IMMO 


10. 


5:1 


im. 


Ml 


5:? 


-Ll 


pH  mftkir  f/Noi 


IMMS 


JZ 


IS. 


n 


10.1 


m. 


IM. 


Ll 


M. 


Ll 


Ll 


SujacKQetiC 


SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G  - 

GRAB 

R- 

REPUCATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTALIC  PUMP 

K- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

SP-  SUBMERSIBLE  PUMP 

AL-  AIR-UFT  SAMPLER 

BP-  BLADDER  PUMP 


E-203 


^OUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 


INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


LOG  DATE 
SAMPLE  ID 


LOG  TIME 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


1120 


COMPLETE  HMD 

LOGGER  CODE 
DATE  SENT 


FINAL  PARAMETER  MEASUREMENTS; 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCOj 


COMMENTS 


pH 

SC 

Eh 

TEMP 

ALK 


S.U. 

/imhos/c 

mvolts 

"C 

mg/I 


mL. 

M.Q 


SAMPLES  TYPES;  (WSACODE) 


D- 

DUPLICATE 

FB- 

FIELD  BLANK 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

s. 

SPIKE 

LB- 

LAB  BLANK 

K- 

KNOWN 

N- 

NORMAL 

SAMPLE  METHODS;  (WSMCODE) 

G-  GRAB 

B  -  BAILER 

PP  -  PERISTAUC  PUMP 

SL-  SUCTION  UFTPUMP 

E-204 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


Q  DC  CO  ^ 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


FINAL  PARAMETER  MEASUREMENTS; 


POTENTIAL  OF  HYDROGEN  pH 

SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKAUNITY  (CaCOb  ALK 


COMMENTS 

s.u.  _ 

/imhos/c  _ 

mvolts  I  ST  _ 

"C  l»(D  _ 

mg/l  _ 


TIME  TOTAL  VOLUME  PH  SC  TEMP  COMMENTS 

WITHDRAWN  ^MHOS/CM)  fC) 

(GALLONS) 


SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 

DUPLICATE  FB  •  FIELD  BLANK  G  -  GRAB  SP-  SUBMERSIBLE  PUMP 

REPLICATE  TB  -  TRIP  BLANK  B  -  BAILER  AL  •  AIR-LIFT  SAMPLER 

SPIKE  LB-  LAB  BLANK  PP  -  PERISTAUC  PUMP  BP-  BLADDER  PUMP 

KNOWN  N-  NORMAL  SL-  SUCTION  LIFT  PUMP 

E-205 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


1  LOG  DATE 
I  SAMPLE  ID 


PAGE  1 


LOG  TIME 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


COMPLETE  I  ITS 

LOGGER  CODE  ‘EGlD 
DATE  SENT 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCOj 


TEMP 


^mhos/c 

mvolts 

“C 


,T-0 

I.M 


COMMENTS 


SAMPLES  TYPES;  (WSACODE) 

D  ■  DUPUCATE  FB  - 

R  •  REPLICATE  TB  - 

S  -  SPIKE  LB  - 

K .  KNOWN  N . 


SAMPLE  METHODS:  (WSMCODE) 


HELD  BLANK 
TRIP  BLANK 
LAB  BLANK 
NORMAL 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


SUBMERSIBLE  PUMP 
AIR-LIFT  SAMPLER 
BLADDER  PUMP 


E-206 


CO  33  O 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAQE1 


INSTALLATION  ID  LOG  DATE 

LOCATION  ID 

SAMPLE  TYPE  COG-  SAMPLE  ID 


log  time  No< 

OSyfnjJMO-OI 


INITIAL  GROUNDWATER  DEPTH  (FT)  tQ.Q^ 

SAMPUNG  PERIOD:  START  IMPS  COMPLETE  1 M  IS 

SAMPUNG  METHOD  _  LOGGER  CODE  *2010 

LAB  CODE  -toS  DATE  SENT 


COMMENTS 


-gnjn 


FINAL  PARAMETER  MEASUREMENTS; 


COMMENTS 


POTENTIAL  OF  HYDROGEN 

pH 

s.u. 

SPECIFIC  CONDUCTANCE 

SC 

^mhos/c  , 

REDOX  POTENTIAL 

Eh 

mvolts 

009 

TEMPERATURE 

TEMP 

‘C 

2.1 

ALKAUNITY  (CaCO^j 

- \ - - - 1 - 

ALK 

mg/I 

TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

^MHOS/CM) 

TEMP 

fC) 

COMMENTS 

0.0 

— 

— 

START  PUMPING 

1^ 

_  5  1 

MTft 

Z% 

5 

m 

&00 

wm 

7 

€01 

cm 

lE!!^ 

9 

as 

mm 

n  iz 

I^J 

_  SCH 

Z-l 

SAMPLES  TYPES;  (WSACODE) 


• 

DUPUCATE 

FB- 

RELD  BLANK 

- 

REPLICATE 

TB- 

TRIP  BLANK 

- 

SPIKE 

LB- 

LAB  BLANK 

- 

KNOWN 

N- 

NORMAL 

SAMPLE  METHODS:  (WSMCODE) 


G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

PP. 

PERISTAUC  PUMP 

BP. 

BLADDER  PUMP 

SL- 

SUCTION  UFTPUMP 

E-207 


GROUND  WATER  QUALITY  SAMPLING  RECORn 


PAQE1 


INSTALLATION  ID  qaiODOw  LOG  DATE 
LOCATION  ID  CfimiDU 
SAMPLE  TYPE  _ SAMPLE  ID 


LOG  TIME 


QSzmAi:\»*Ov 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


i.n 

COMPLETE 
LOGGER  CODE 
DATE  SENT 


•EOlD 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS; 


POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

6. 8 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c  . 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

“C 

~pr 

ALKALINITY  (CaCO!, 

ALK 

mg/i  . 

COMMENTS 


SAMPLES  TYPES;  (WSACODE) 

D  -  DUPUCATE  FB  - 

R  -  REPLICATE  TB  - 

S  •  SPIKE  LB  • 

K  -  KNOWN  N  - 


SAMPLE  METHODS:  (WSMCODE) 

FIELD  BLANK  G  -  GRAB 

TRIP  BLANK  B  -  BAILER 

LAB  BLANK  PP .  PERISTAUC  PUMP 

NORMAL  SL  •  SUCTION  UFT  PUMP 

E-208 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


ja  fD 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE  1 

INSTALLATION  ID  LOG  DATE  LOG  TIME 

LOCATION  ID  Q^rrb^AZ, 

SAMPLE  TYPE  SAMPLE  ID  QS’nfX>> 

INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START  COMPLETE  _ 

SAMPUNG  METHOD  ?)  _  LOGGER  CODE 

L^BCODE  DATE  SENT  hZ- 

COMMENTS  _ 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

*C 

ALKAUNITY  (CaCO, 

ALK 

mg/I 

COMMENTS 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

^MHOS/CM) 

TEMP 

rc) 

COMMENTS 

0.0 

- 

— 

START  PUMPING 

132S 

1 

_ lOJfi _ 

wm 

hi 

RSI 

1201 

wm 

1331 

s 

WSi 

ays 

tsm 

ISI 

l^Sg 

wm 

I3H3 

T 

Ml 

r  ays 

mm 

/3MS 

_ 

1.4 

■  f - -  ■  ' 

SAMPLES  TYPES:  (WSACODE) 

DUPUCATE  FB - 

REPUCATE  TB  - 

SPIKE  LB  - 

KNOWN  N  - 


SAMPLE 

FIELD  BLANK  G  - 

TRIP  BLANK  B  - 

LAB  BLANK  PP . 

NORMAL  SL- 


METHODS;  (WSMCOOE) 

GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


SP-  SUBMERSIBLE  PUMP 

AL-  AIR-UFT  SAMPLER 

BP  •  BLADDER  PUMP 


E-209 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  LOG  DATE 

LOCATION  ID  OCprrKj^Q* 

SAMPLE  TYPE  A/  SAMPLE  ID 


SlSrS?  LOG  TIME 

OU)mu)0)oi 


PAGE  1 

I  MSI 


INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START 

_  COMPLETE 

SAMPUNG  METHOD 

_  LOGGER  CODE 

LAB  CODE  DATE  SENT 


COMMENTS 


JS^  Gnrriof^ 


Jia. 

•EaD 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCOj 


pH 

S.U. 

SC 

A<mhos/c 

Eh 

mvolts 

TEMP 

•c 

ALK 

mg/I 

/?2B 

-5:s 


COMMENTS 


TIME 


IMiS 


TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 


0.0 


PH 


SC 

tiMHOS/CM) 


TEMP 

rc) 


COMMENTS 


START  PUMPING 


mad 


mao 


m3M 


mi 


IM 


1^57 


10 


IS 


20 


-2S. 


l(d4S 


ua 


JIM 


mo 


£5. 


m. 


i72S 


S.S 


SAMPLES  TYPES;  (WSACODE) 


SAMPLE  METHODS;  (WSMCODE) 


D- 

DUPUCATE 

FB- 

R. 

REPLICATE 

TB- 

S  - 

SPIKE 

LB. 

K- 

KNOWN 

N- 

FIELD  BLANK  G-  GRAB 

TRIP  BLANK  B  -  BAILER 

LAB  BLANK  PP-  PERISTAUC  PUMP 

NORMAL  SL-  SUCTION  UR  PUMP 


SP-  SUBMERSIBLE  PUMP 

AL  -  AIR-UR  SAMPLER 

BP  -  BLADDER  PUMP 


E-210 


Q  DC  CO  ^ 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID 
LOCATION  ID  ( 
SAMPLE  TYPE 


LOG  DATE 


SAMPLE  ID 


log  TIME 

OUUn^ZOi 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD;  START 
SAMPUNG  METHOD 
UB  CODE 

COMMENTS 


1020 


_  COMPLETE 
_  LOGGER  CODE 
_  DATE  SENT 


PAGE1 

icm_ 


•ROlO 


FINAL  PARAMETER  MEASUREMENTS; 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCO;, 


TIME  TOTAL  VOLUME  PH 

WITHDRAWN 
(GALLONS) 


pH 

SC 

Eh 

TEMP 

ALK 


S.U. 

/imhos/c 

mvolts 

•c 

mg/I 


(9-  ^ 

1222. 


COMMENTS 


sc  TEMP 

^MHOS/CM)  fC) 


SAMPLES  TYPES;  (WSACODE) 


DUPUCATE 

FB. 

FIELD  BLANK 

G- 

REPLICATE 

TB. 

TRIP  BLANK 

B- 

SPIKE 

LB. 

LAB  BLANK 

PP. 

KNOWN 

N- 

NORMAL 

SL. 

SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


E-211 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  gOdOna  LOG  DATE 
LOCATION  ID  OitHOyO. 02) 

SAMPLE  TYPE  hA  SAMPLE  ID 


log  TIME 
OUmoQ^ot 


PAGE1 


rQo 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


n30  COMPLETE 

— ^  LOGGER  CODE 

DATE  SENT 


mo 


- 

FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

U>.Z* 

COMMENTS 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

973, 

REDOX  POTENTIAL 

Eh 

mvolts 

U)"2 

TEMPERATURE 

TEMP 

•c 

ALKAUNITY  (CaCQj 

ALK 

mg/I 

_jpo^ 

_  ootof  ocic/we 

TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

OiMHOS/CM) 

TEMP 

fC) 

▼ran  on 

COMMENTS 

|U)30 

0.0 

- 

— 

START  PUMPING 

IWS 

s 

- 

•ss? 

S*l 

16 

8WS 

^•o 

msk 

IS 

- 

8SI 

So 

IWA 

26> 

<0,1 

dEI 

1702 

^  ^s 

- 

'  ?S6 

Era 

i7oa 

36 

- 

%W*4 

Bra 

ON 

37 

Bra 

172^1 

33 

- 

873 

u% 

SAMPLES  TYPES:  (WSACODE) 

SAMPLE 

METHODS:  (WSMCODE) 

D -  DUPUCATE 

R  -  REPLICATE 

S  -  SPIKE 

K  -  KNOWN 

FB- 

TB- 

LB- 

N- 

FIELD  BLANK 
TRIP  BLANK 

LAB  BLANK 
NORMAL 

G  - 
B- 
PP- 
SL. 

GRAB 

BAILER 

PERISTALIC  PUMP 
SUCTION  LIFT  PUMP 

SP- 

AL- 

BP. 

SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 

GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  10  LOG  DATE 

LOCATION  ID  DID  mL003 
SAMPLE  TYPE  D  SAMPLE  ID 


LOG  TIME 

QLOCbQ^ 


PAGE1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


■L1MS 


1l 


COMPLETE 
LOGGER  CODE 
DATE  SENT 


nsi. 


7£LT> 


born'm^  plcx!:!^^  odor  durp. 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 


pH 

SC 

Eh 

TEMP 

ALK 


S.U. 

/imhos/c 

mvolts 

"C 


u 

M 


UIS0 


COMMENTS 

pH 

uqfOQLO&QiKrfto 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

(|tMHOS/CM) 

TEMP 

fC) 

f  w«  w  •  1 

COMMENTS 

0.0 

- 

- 

— 

START  PUMPING 

0(0 

pnu: 

dh  forl< 

Sf)6 

SAMPLES  TYPES:  (WSACODE) 


Hi  C|u^'aioawL‘ 

SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

R. 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

S- 

SPIKE 

LB. 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

K  • 

KNOWN 

N. 

NORMAL 

SL- 

SUCTION  UFTPUMP 

SP-  SUBMERSIBLE  PUMP 

AL  -  AIR-UFT  SAMPLER 

BP  -  BLADDER  PUMP 


E-213 


GROUND  WATER  QUALiTy  SAMPLING  RECORD 


INSTALLATION  ID  CpdOTYl  LOG  DATE 
LOCATION  ID  OlPmUOQU 
SAMPLE  TYPE  M  SAMPLE  ID 


LOG  TIME 


PAGE  1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD;  START 
SAMPUNG  METHOD 
LAB  CODE 


-  COMPLETE 

^  LOGGER  CODE 

DATE  SENT 


( .  v>  1 1  r.n^i,  U  pump  {>)  oaf  i  ivrt'inq- 

oirrrooinQ  Oiell  Or)dodln9■ta^|•^f«o')fy)L)«,^^  b^^  hfinaipun-yiid. 


FINAL  PARAMETER  MEASUREMENTS; 


COMMENTS 


POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

_ii.V5 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

“C 

H.h 

ALKAUNITY  (CaCO^ 

ALK 

mg/I 

n-n 

TIME 


TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 


PH 


SC 

(vMHOS/CM) 


TEMP 

rc) 


COMMENTS 


0.0 


START  PUMPING 


UidH 


IU31P 


5:2 


pr/rt  ici-  ■ 


J£i. 


fZZ 

1525 


J&. 


leM. 


S.2 


ML 


2^ 


1535 


U>S 


\unti 


U).S 


52 


uaa 


30 


mo. 


UklO 


J2ii 


3to 


5-0 


‘-{•10 


-QU>m\l  SlynplOA 


SAMPLES  TYPES;  (WSACODE) 


SAMPLE  METHODS;  (WSMCODE) 


D- 

DUPUCATE 

FB- 

R- 

REPLICATE 

TB- 

S. 

SPIKE 

LB- 

K- 

KNOWN 

N- 

FIELD  BLANK 
TRIP  BLANK 
LAB  BLANK 
NORMAL 


G-  GRAB 

8  -  BAILER 

PP-  PERISTAUC  PUMP 

SL-  SUCTION  LIFT  PUMP 


SP-  SUBMERSIBLE  PUMP 

AL  -  AIR-UFT  SAMPLER 

BP .  BLADDER  PUMP 


E-214 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 


INSTALLATION  ID  LOG  DATE  LOG  TIME  |2QO 

LOCATION  ID  o» 

SAMPLE  TYPE  _  JSl _ SAMPLE  ID  Q(fi  rm:)  O  • 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


COMPLETE 

-Jh _ _  LOGGER  CODE 

_  DATE  SENT 


IC^f  Oirbumi: 


FINAL  PARAMETER  MEASUREMENTS: 


COMMENTS 


POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

^mhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

•cog 

TEMPERATURE 

TEMP 

•c 

3.^ 

ALKAUNITY  (CaCOj 

- 1 - - - 1 - 

ALK 

1  " 

mg/I 

TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

(liMHOS/CM) 

TEMP 

CO 

COMMENTS 

0.0 

- 

— 

START  PUMPING 

((SI 

I.S 

lA*? 

2-(P 

5.0 

Ir3n 

BS 

lltA 

_ 

3-4 

^  0).O 

WSE 

wsm 

_ 7-5 

u>n 

izqi 

W3m 

(ZOO 

10.0 

E^l 

SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB. 

FIELD  BLANK 

G. 

GRAB 

R. 

REPLICATE 

TB- 

TRIP  BLANK 

B* 

BAILER 

S. 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

K- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

SP-  SUBMERSIBLE  PUMP 

AL  •  AIR-UFT  SAMPLER 

BP  -  BLADDER  PUMP 


E-215 


GROUND  WATER  QUALITY  SAMPLING  RECORR 


INSTALLATION  ID  COltlQllSP  LOG  DATE  LOG  TIME 

LOCATION  ID  or?  moot 

SAMPLE  TYPE  M  SAMPLE  ID  CT?  RTIOQI  Ol 


PAGE1 

jm 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


COMPLETE  l(gOO 
^  LOGGER  CODE  ‘EO.D 

_ DATE  SENT 


COMMENTS 


OvmOppm. 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCCij 


pH 

S.U. 

SC 

Atmhos/c 

Eh 

mvolts 

-s<4 

TEMP 

»c 

ALK 

mg/I 

_ms 

COMMENTS 
^COlrOfCQi. 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

MHOS/CM) 

TEMP 

rc) 

COMMENTS 

(Mjo 

0.0 

- 

-- 

START  PUMPING 

_ ^ 

M. 

737 

2?> 

(450 

3 

qIAj  I /noPtf  /yu, 

1500 

-  M 

M. 

7S5 

?-S 

ISOS' 

SAMPLES  TYPES:  (WSACODE) 


D- 

R. 

S- 


DUPUCATE 
REPLICATE 
SPIKE 


FB. 

TB- 

LB. 


SAMPLE  METHODS;  (WSMCODE) 

FIELD  BLANK  G  -  GRAB  SP- 

TRIP  BLANK  B-  BAILER  AL- 

LAB  BLANK  PP .  PERISTALIC  PUMP  BP  • 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


- ^  rcnioiMLio  ruiV!^^  BP .  BLADDER 

rvLi  _  ^ro.  ah  cvj;?-- -  p.  “'.o.  c»  ^  E  216 


cold' 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  COITyiflf)  LOG  DATE  LOG  TIME  ((DOS 

LOCATION  ID  oirnuaoi 

SAMPLE  TYPE  O  SAMPLE  ID 

INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


COMPLETE 
LOGGER  CODE 
DATE  SENT 


ItOCS 

7jxt> 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN  pH 

SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKAUNITY  (CaCQj  ALK 


SAMPLES  TYPES;  (WSACODE) 

D  -  DUPLICATE  FB  -  FIELD  BLANK 

R  -  REPLICATE  TB  -  TRIP  BLANK 

S  -  SPIKE  LB  -  LAB  BLANK 


SAMPLE  METHODS:  (WSMCODE) 

G-  GRAB 

B  -  BAILER 

PP-  PERISTAUC  PUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


tpH  COW- 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE  1 

INSTALLATION  IDCOlVspiQn  LOG  DATE  LOG  TIME  luis 

LOCATION  ID  QlfnCOOl 

SAMPLE  TYPE  D  SAMPLE  ID  OllTsKPOiOX 

_ 01  _ _ 

INITIAL  GROUNDWATER  DEPTH  (FT)  U.TJ 

SAMPUNG  PERIOD;  START  n^Q  _  COMPLETE  _ 

SAMPUNG  METHOD 

_  LOGGER  CODE 

LAB  CODE  toS  DATE  SENT 


COMMENTS 


Voi^Z^r^  A-u-.  ,  .  ..  Cainn*2Mq  - O-Oppm  o*  im •  pH  frpt<r«qi. 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 


SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKALINITY  (CaCOj  ALK 


COMMENTS 

S.U.  LQ.9^  _ 

Amhos/c  UilS  _ 

mvolts  Qg  _ 

°C  _ _ 

mg/I  Sag.  c^kjlnttiSKoat. _ 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

^MHOS/CM) 

TEMP 

CC) 

COMMENTS 

0.0 

- 

START  PUMPING 

IU)22. 

7- 

ilS_ 

4o 

MO. 

_ M 

ro 

sqq 

3H 

<Ajma  OSCiV>\|Q., 

- If - 

OlR_ 

UXA 

i.s 

lUSO 

8 

WSM 

1100 

10 

Ml 

Ipll 

35 

now 

M. 

OSS 

31 

ni«i 

U>IS 

3.1 

SAMPLES  TYPES:  (WSACODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

S- 

SPIKE 

LB- 

LAB  BLANK 

K. 

KNOWN 

N- 

NORMAL 

SAMPLE 

METHODS:  (WSMCODE) 

G- 

B- 

PP- 

SL- 

GRAB 

BAILER 

PERISTALIC  PUMP 
SUCTION  LIFT  PUMP 

SP- 

AL- 

BP- 

SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 

E-218 


Q  QC  CO  ^ 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  COfOpion  LOG  DATE 
LOCATION  ID 

SAMPLE  TYPE  M  SAMPLE  ID 


LOG  TIME 


PAGE1 


IZZS 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


COMPLETE 

LOGGER  CODE  ‘EfllD 
DATE  SENT  .3:1:92 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

pmhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

•c 

ALKALINITY  (CaCO, 

ALK 

mg/I 

TIME  TOTAL  VOLUME  PH 
WITHDRAWN 
_ (GALLONS) 


SC  TEMP 

iuMHOS/CM)  fC) 


\ZMO 

5 

ZA 

i2^aj 

10 

?,Tl 

2M 

lift 

IS 

S.0 

\J£L 

7.S 

2.7 

22 

/CX(p 

9ft 

ISM6 

2uft 

rrAfeHr 


COMMENTS 


START  PUMPING 


SAMPLES  TYPES:  (WSACODE) 


DUPUCATE 

FB- 

FIELD  BLANK 

G- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

KNOWN 

N. 

NORMAL 

SL- 

SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


E-219 


SUBMERSIBLE  PUMP 
AIR-LIFT  SAMPLER 
BLADDER  PUMP 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  IPCQjmpfQO  LOG  DATE 
LOCATION  ID  OlmOOZ. 

SAMPLE  TYPE  O  SAMPLE  ID  01C&I6 


LOG  TIME 


PAGE1 

122S. 


INITIAL  GROUNDWATER  DEPTH  (FT)  2.«)5 

SAMPUNG  PERIOD:  START  IbHO  COMPLETE  _ 

SAMPUNG  METHOD  _  LOGGER  CODE  "EfliD 

LAB  CODE  ~ 


toa 


DATE  SENT 


urMTn'.vw 


FINAL  PARAMETER  MEASUREMENTS 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCOj, 


COMMENTS 


SAMPLES  TYPES:  (WSACODE) 


SAMPLE  METHODS;  (WSMCODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G  “ 

R- 

REPLICATE 

TB. 

TRIP  BLANK 

B- 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

K- 

KNOWN 

N- 

NORMAL 

SL- 

GRAB  SP- 

BAJLER  AL  • 

PERISTALIC  PUMP  BP  • 

SUCTION  LIFT  PUMP 


SUBMERSIBLE  PUMP 
AIR-LIFT  SAMPLER 
BLADDER  PUMP 


E-220 


a  cc  </y  ^ 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  LOG  DATE 

LOCATION  ID  Q7rr^Q5 
SAMPLE  TYPE  NX  SAMPLE  ID 


log  time 


PAGE1 

}2£l 


INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START  COMPLETE 

SAMPUNG  METHOD  S  LOGGER  CODE  _ 

LAB  CODE  MS  DATE  SENT  ^ikSL. 


lyis 


MlO 


COMMEFITS  Om\'  VZ.^  \  M  K2.. 

J5WS  OH  ca\.  chadL  Mvuo 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

/xmhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

»c 

ALKAUNITY  (CaCQj 

ALK 

mg/I 

Vl 


COMMENTS 


JlM 


lio 


SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


- 

DUPLICATE 

FB- 

FIELD  BLANK 

G  “ 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

- 

REPLICATE 

TB. 

TRIP  BLANK 

6- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

E-221 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  COrfyiPn  LOG  DATE 
LOCATION  ID  Cn  nr>LOQM 
SAMPLE  TYPE  K  SAMPLE  ID 


LOG  TIME 


PAGE1 


ills 


CDUCM^Oi 


INITIAL  GROUNDWATER  DEPTH  (FT)  Zl.Z?>  tcL-SS Og 
SAMPUNG  PERIOD:  START  \?iOC^  COMPLETE 

SAMPLING  METHOD  _  LOGGER  CODE 

LAB  CODE  date  sent 


COMMENTS  0\^on>D?pnr>.  l\6  •gQCA\;brQt^o 

^  nn2j^C  l  ^  m  .c>  . _ _ 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

Atmhos/c  _ 

REDOX  POTENTIAL 

Eh 

mvolts  _ 

TEMPERATURE 

TEMP 

»c 

ALKALINITY  (CaCOj 

1 - 1 - - - 1 - - - - 

ALK 

mg/I  > 

1.0 


COMMENTS 


ni£. 


la. 


ITS 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

(fiMHOS/CM) 

TEMP 

fC) 

COMMENTS 

Iii5l 

0.0 

_ 

START  PUMPING 

s 

BE! 

ID 

msam 

m 

mss 

...  I£>  1 

ESI 

_ 7^2)  1 

wm 

I  26 

7mo 

■m 

2B 

m 

■72M 

wm 

m(x> 

wm 

itso 

SS 

7P 

70S 

n 

IZ45 

MO 

lO 

7(6 

(Ice 

•• 

2 

SAmpia- 

SAMPLES  TYPES:  (WSACODE) 


D. 

DUPUCATE 

FB> 

FIELD  BLANK 

R- 

REPLICATE 

TB» 

TRIP  BLANK 

S- 

SPIKE 

LB. 

LAB  BLANK 

K- 

KNOWN 

N- 

NORMAL 

SAMPLE  METHODS:  (WSMCODE) 

G-  GRAB 

B  -  BAILER 

PP-  PERISTAUC  PUMP 

SL.  SUCTION  LIFT  PUMP 

E-222 


SP-  SUBMERSIBLE  PUMP 

AL .  AIR-LIFT  SAMPLER 

BP  -  BLADDER  PUMP 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  QQL\ft(T0w  LOG  DATE 
LOCATION  ID 

SAMPLE  TYPE  N  SAMPLE  ID 


LOG  TIME 

QQnrtOOi-Qi 


PAGE  1 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


2l 


TZas 


COMPLETE 
LOGGER  CODE 
DATE  SENT 


IM&Q 


•EOlD 


COMMENTS  Mn  Q£)pom  fen  LOifictCnam  eod:, 

odae-ot  hynirqpiQi^  wjj(Linq«<ifr<Wrt}.  Oil  stOLifttri 


lo'notxhofojoiv 

FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 


COMMENTS 


SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

_«3o 

1 

1 

REDOX  POTENTIAL 

Eh 

mvolts 

JnrrOXir 

TEMPERATURE 

TEMP 

•c 

ALKAUNITY  (CaCQj 

ALK 

mg/I 

- 

TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

ivMHOS/CM) 

TEMP 

CC) 

^  L_LJL1I  tJTvtt. 

COMMENTS 

0.0 

START  PUMPING 

5 

- 

- 

•pH  ptttbftujW  not  05.1 

10 

m 

"7S^ 

63 

\za5 

IS 

■7M^. 

S.e> 

_ 

'74l^ 

_ 2S 

- 

ncii 

<,.0 

I3£A 

30 

m 

zzu> 

IHOI 

- 

r  giH 

38 

- 

807 

So 

MO 

- 

870 

S.H 

SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

R. 

REPLICATE 

TB. 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP. 

BLADDER  PUMP 

K. 

KNOWN 

N- 

NORMAL 

SL. 

SUCTION  LIFT  PUMP 

E-223 


GROUND  WATER  QUAUTY  SAMPLING  RECORD 


PAGE  2 


LOCATION  ID  Q<>rr>ool 


TIME  TOTAL  VOLUME  PH  SC  TEMP  COMMENTS 

WITHDRAWN  (n  MHOS/CM)  fC) 

_ (GALLONS) 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


LOG  DATE 


SAMPLE  ID 


LOG  TIME 


PAGE1 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCO!, 


COMMENTS 


pH  S.U. 

SC  /imhos/c 
Eh  mvolts 

TEMP  “C 

ALK  mg/I 


TIME 

TOTAL  VOLUME 

PH 

SC 

WITHDRAWN 

(GALLONS) 

iuMHOS/CM) 

TEMP 

fC) 


COMMENTS 


START  PUMPING 


SAMPLES  TYPES:  (WSACODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

R- 

REPUCATE 

TB- 

TRIP  BLANK 

S- 

SPIKE 

LB- 

LAB  BLANK 

K- 

KNOWN 

N- 

NORMAL 

SAMPLE  METHODS:  (WSMCODE) 

G-  GRAB 

B  -  BAILER 

PP-  PERISTAUC  PUMP 

SL-  SUCTION  UFTPUMP 

E-225 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 

INSTALLATION  ID  Q0L\mQ.  LOG  DATE  Q-2Q-Qi  LOG  TIME  loSO 

LOCATION  ID  Qqmocg. 

SAMPLE  TYPE  Nf  SAMPLE  ID  OQ  rrUO-Cg.<» 

INITIAL  GROUNDWATER  DEPTH  (F=T) 

SAMPUNG  PERIOD:  START  /o?P  COMPLETE  _ 

SAMPUNG  METHOD  LOGGER  CODE  20lD 

LAB  CODE  DATE  SENT  “^2- 

COMMENTS  mnd  uxr)£m.  port^iL 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN  pH 

SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKALINITY  (CaCO^  ALK 


COMMENTS 

s.u.  ____ 

/imhos/c  /O?'^  _ _ _ 

mvolts  _  _ 

“C  ^-O  _ 

mg/I  _ 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

^MHOS/CM) 

TEMP 

CC) 

COMMENTS 

mt 

0.0 

- 

— 

— 

START  PUMPING 

IS 

IZZ7 

3Lp 

1^11 

20 

1125 

2!^ 

2£ 

Bn 

IW& 

Z3 

iC&O 

36 

-7.S 

icfitz 

^  34 

7^ 

lan 

20 

SAMPLES  TYPES;  (WSACODE) 


D. 

DUPUCATE 

FB- 

FIELD  BLANK 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

S  - 

SPIKE 

LB- 

LAB  BLANK 

K- 

KNOWN 

N- 

NORMAL 

SAMPLE  METHODS:  (WSMCODE) 


G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

B. 

BAILER 

AL- 

AIR-UFT  SAMPLER 

PP- 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

SL. 

SUCTION  LIFT  PUMP 

E-226 


Q  QC  c/> 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 

INSTALUTION  ID  QfMCL.  LOG  DATE  QHSAZ  LOG  TIME  (415^ 

LOCATION  ID  0^-Wl^’Qa 

SAMPLE  TYPE  IM  SAMPLE  ID  QQ 

INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPLING  PERIOD:  START  I'bSb  COMPLETE  _ 

SAMPUNG  METHOD  ?)  LOGGER  CODE  T^P _ 

LAB  CODE  toS  DATE  SENT  !5i 

COMMENTS  Armor*  teQTrp  ngoj>  . _ 


FINAL  PARAMETER  MEASUREMENTS:  COMMENTS 


POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

u>.9> 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

•c 

ALKAUNITY  (CaCQ, 

ALK 

mg/I 

_ 

TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

^MHOS/CM) 

TEMP 

fC) 

COMMENTS 

0.0 

— 

START  PUMPING 

_ ld 

m 

E9 

I3&0 

12 

lift 

Bn 

Ra 

I&IS 

mi 

mm 

ZH 

2Z 

21 

I2&5 

htp 

IJ>^ 

2.3 

SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS;  (WSMCODE) 


- 

DUPUCATE 

FB- 

RELD  BLANK 

G  “ 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

• 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP. 

BLADDER  PUMP 

- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

E-227 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  LOG  DATE 

LOCATION  ID 

SAMPLE  TYPE  _  SAMPLE  ID 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


LOG  TIME 


PAGE1 


m\5 


C)Q.Qb»C^ 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCOij 


COMMENTS 


pH 

SC 

Eh 

TEMP 

ALK 


S.U. 

^mhos/c 

mvolts 

•c 

mg/I 


Zh 


SAMPLES  TYPES;  (WSACODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

S- 

SPIKE 

LB- 

LAB  BLANK 

K. 

KNOWN 

N- 

NORMAL 

SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


E-228 


SP- 

AL- 

BP. 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  OpOnCL  LOG  DATE 
LOCATION  ID  QQnrb^O^ 

SAMPLE  TYPE 


SAMPLE  ID 


Q’Q-QZ  LOG  TIME 


PAGE1 

IfiE. 


INITIAL  GROUNDWATER  DEPTH  (FT)  Q.QS 

SAMPUNG  PERIOD:  START  (^IS  COMPLETE  _ 

SAMPUNG  METHOD  ^  LOGGER  CODE  ZjQlD 

LAB  CODE  DATE  SENT 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCOj 


pH 

S.U. 

Ui.T 

SC 

/imhos/c 

Eh 

mvolts 

TEMP 

•c 

zn 

ALK 

mg/I 

COMMENTS 


SAMPLES  TYPES:  (WSACX)DE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

s- 

SPIKE 

LB- 

LAB  BLANK 

PP. 

PERISTAUC  PUMP 

BP. 

BLADDER  PUMP 

K- 

KNOWN 

N- 

NORMAL 

SL. 

SUCTION  LIFT  PUMP 

E-229 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  LOG  DATE 

LOCATION  ID 

SAMPLE  TYPE  M  SAMPLE  ID 


LOG  TIME 

Q^.nnU>QS-Q< 


PAGE  1 

JiiS_ 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
UB  CODE 

COMMENTS 


_ HOS  COMPLETE 

_ ^  LOGGER  CODE 

date  sent 


12^ 


^0.  ^Qjrr\p  -dfnppinc^. 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCOlj 


pH 

S.U. 

SC 

/imhos/c 

Eh 

mvolts 

TEMP 

*C 

ALK 

mg/I 

COMMENTS 


mi 


TIME 


TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 


PH 


SC 

(liMHOS/CM) 


TEMP 

fC) 


COMMENTS 


10^ 


0.0 


START  PUMPiNG 


M 


Up 


IPHt 


2o 


IPU) 


zs 


USI 


id 


lO&S 


30 


XS. 


3S 


lAl 


13. 


l.'^ 


UH& 


lica 


idSCL 


i-S 


l-c. 


5UX)C)M>d.tohTMWeQ.. 


SAMPLES  TYPES:  (WSACODE) 


SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB» 

FIELD  BLANK 

G  - 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

B  - 

s. 

SPIKE 

LB- 

LAB  BLANK 

PP. 

K- 

KNOWN 

N- 

NORMAL 

SL- 

GRAB 

SP« 

SUBMERSIBLE  PUMP 

BAILER 

AL- 

AIR-UFT  SAMPLER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 

BP- 

BLADDER  PUMP 

E-230 


Cl  VC 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 


INSTALLATION  ID^\QltX>  LOG  DATE  Q^HO-Qg.  LOG  TIME 

LOCATION  ID 

SAMPLE  TYPE  ^1  SAMPLE  ID  QS^'TnfMiNVMftOI 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


17.0^  <rivMU>.g>M 

COMPLETE  IMSO _ 

^  LOGGER  CODE  *EjOlP _ 

toS  DATE  SENT 


COMMENTS  Q\)Q9^053lr.|  ^Idv 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

/(>.^ _ 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

•c 

-3M _ 

ALKAUNITY  (CaCOj 

ALK 

mg/I 

COMMENTS 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

^MHOS/CM) 

TEMP 

CC) 

COMMENTS 

0.0 

Hi 

— 

— 

START  PUMPING 

IDIS 

lb 

Z1% 

^9 

nn!3 

lO 

zun _ 

30 

Z.O 

lUfS 

ZUb 

SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

- 

REPUCATE 

TB. 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP. 

BLADDER  PUMP 

- 

KNOWN 

N- 

NORMAL 

SL. 

SUCTION  LIFT  PUMP 

E-231 


GROUND  WATER  QUALITY  SAMPLING  RECORD 

PAGE1 

INSTALLATION  ID  LOG  DATE  LOG  TIME  ^12$ 

LOCATION  ID  rFi  moo") 

SAMPLE  TYPE  Jsl _  SAMPLE  ID  Q1C0Ll1P7-O| 

INITIAL  GROUNDWATER  DEPTH  (FT)  (A.00 

SAMPUNG  PERIOD:  START  1115  COMPLETE  _ _ 

SAMPUNG  METHOD  T.  _  LOGGER  CODE  IjQlD 

LAB  CODE  DATE  SENT 

COMMENTS  _ 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCOj 


TEMP 


/<mhos/c 

mvolts 


COMMENTS 


SAMPLES  TYPES:  (WSACODE) 

D  -  DUPLICATE  FB  -  RELD  BLANK 

R  -  REPLICATE  TB  -  TRIP  BLANK 

S  -  SPIKE  LB  •  LAB  BLANK 

K-  KNOWN  N-  NORMAL 


SAMPLE  METHODS:  (WSMCODE) 

G-  GRAB 

B  -  BAILER 

PP  -  PERISTAUC  PUMP 
SL-  SUCTION  LIFT  PUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


E-232 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


LOG  DATE 
_  SAMPLE  ID 


log  time 


PAGE1 

JM. 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


210  AO 

UMO  COMPLETE 

^  LOGGER  CODE 

1^  _  DATE  SENT 


ii\o 


•EOlD 


CHIfn^- 1^.0 feH  SnouVioq- 

OOft’S.  'iQO^Wtfd-ha  .AyrryOt  _ 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN 

pH 

S.U.  _ 

SPECIFIC  CONDUCTANCE 

SC 

/tmhos/c  _ 

REDOX  POTENTIAL 

Eh 

mvotts  _ 

TEMPERATURE 

TEMP 

•c 

ALKAUNITY  (CaCOs, 

ALK 

mg/I  _ 

Q>.^ 


COMMENTS 


zm. 


3.0 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

^MHOS/CM) 

TEMP 

fC) 

COMMENTS 

M\6 

0.0 

- 

— 

— 

START  PUMPING 

l|IU> 

1 

7,0 

(Pift 

lOQi  \  dt\j  *  A)  louj'iOQ  to 'EjS 

II2S 

3 

(Dl{ 

U>1S 

2>0 

JiliL 

^6 

LPZ-S 

3.0 

\\ 

IIM& 

SojnnOia^ 

SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

R. 

REPLICATE 

TB. 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP. 

PERISTALIC  PUMP 

BP- 

BLADDER  PUMP 

K. 

KNOWN 

N. 

NORMAL 

SL- 

SUCTION  LIFT  PUMP 

E-233 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


LOG  DATE 


SAMPLE  ID 


Q’2^AZ  log  TIME 

QSnnUhlOo/ 


INITIAL  GROUNDWATER  DEPTH  (FT)  M6.\l  Sih 

SAMPUNG  PERIOD:  START  mUlP  COMF 

SAMPUNG  METHOD  LOGG 

UB  CODE  toS  nATP 


COMMENTS 


COMPLETE 
LOGGER  CODE 
DATE  SENT 


PAGE1 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCO^ 


pH  S.U. 

SC  n  mhos/c 

Eh  mvolts 

TEMP 

ALK  mg/I 


COMMENTS 


SAMPLES  TYPES;  (WSACODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

R. 

REPLICATE 

TB- 

TRIP  BLANK 

B  - 

S  - 

SPIKE 

LB- 

LAB  BLANK 

PP. 

K- 

KNOWN 

N- 

NORMAL 

SL- 

SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 


E-234 


GROUND  WATER  QUALITY  SAMPLING  RECORD 

PAGE1 

INSTALLATION  ID  QQltQjfTP.  LOG  DATE  LOG  TIME 

LOCATION  ID  Cih 

SAMPLE  TYPE  SAMPLE  ID  OQ.fVxii  Vll^QI 

INITIAL  GROUNDWATER  DEPTH  fFTI 

SAMPLING  PERIOD:  START  COMPLETE  \ioo 

SAMPUNG  METHOD  LOGGER  CODE  *£011) _ 

LAB  CODE  toS  DATE  SENT 

COMMENTS  flrrtiiirir -tairy. _ 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

^.3 

COMMENTS 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

*c 

/.  U 

ALKAUNITY  (CaCOj 

ALK 

mg/I 

_92S _ 

SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB- 

RELO  BLANK 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

K. 

KNOWN 

N- 

NORMAL 

SL. 

SUCTION  LIFT  PUMP 

E-235 


GROUND  WATER  QUALITY  SAMPLING  RECORD 
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INSTALLATION  ID 
LOCATION  ID 
SAMPLE  TYPE 


LOG  DATE 


SAMPLE  ID 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
UB  CODE 

COMMENTS 


LOG  TIME 


FINAL  PARAMETER  MEASUREMENTS; 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKALINITY  (CaCO^ 


COMMENTS 


SC  /imhos/c 
Eh  mvolts 

TEMP  °C 

ALK  mg/I 


-ns 

:3.a. 


SAMPLES  TYPES:  (WSACODE) 


D- 

DUPLICATE 

FB- 

FIELD  BLANK 

G- 

R. 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

K » 

KNOWN 

N- 

NORMAL 

SL- 

SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  LIFT  PUMP 


SUBMERSIBLE  PUMP 
AIR.UFT  SAMPLER 
BLADDER  PUMP 


E-236 


^  CO  3J  o 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID 
LOCATION  ID  Q 
SAMPLE  TYPE  -V 


LOG  DATE 
SAMPLE  ID 


Q-IU-AZ.  LOG  TIME 
QSjJCUSiiU^l 


PAGE1 

J5H0 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 

at  i^vvo. _ 


*  COMPLETE 

LOGGER  CODE 
_  DATE  SENT 


JSS&. 


tfliD 


QclQg.  eg  Qiynurty  mhVQbll) 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

COMMENTS 

SPECIFIC  CONDUCTANCE 

SC 

/xmhos/c 

441 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

•c 

ALKAUNITY  (CaCOj 

ALK 

mg/I 

amo-Q 

TIME 

TOTAL  VOLUME 

PH 

SC 

TEMP 

COMMENTS 

WITHDRAWN 

(uMHOS/CM) 

fC) 

(GALLONS) 


SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


- 

DUPUCATE 

FB. 

FIELD  BLANK 

G  - 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

• 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

E-237 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE  1 

INSTALUTION  ID  LOG  DATE  LOG  TIME 

LOCATION  ID 

SAMPLE  TYPE  N  SAMPLE  ID  QQ><V\Ii^AU-QI 


INITIAL  GROUNDWATER  DEPTH  (FT)  9.1.SM  >rA^2£i.'20 

SAMPUNG  PERIOD:  START  COMPLETE  _ 

SAMPUNG  METHOD  7^  LOGGER  CODE  TjXli 

lab  CODE  toS  DATE  SENT  fO»Z- 

COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 


COMMENTS 


POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c  _ 

REDOX  POTENTIAL 

Eh 

mvolts  _ 

TEMPERATURE 

TEMP 

°C 

ALKAUNITY  (CaCO, 

- \ - - — - 1 - - 

ALK 

mg/I  _ 

TIME 


TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 


PH 


SC 

(riMHOS/CM) 


TEMP 

fC) 


COMMENTS 


0.0 


START  PUMPING 


IV^ 


QQ^OnCi:r(yi*>rq  pH 


mTtp 


mi 


\Z 


- Sonrpia^ 


d^L|Uy;u\> 


SAMPLES  TYPES:  (WSACODE) 


SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPLICATE 

FB- 

FIELD  BLANK 

G  - 

R. 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

s. 

SPIKE 

LB- 

LAB  BLANK 

PP- 

K- 

KNOWN 

N- 

NORMAL 

SL. 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

BAILER 

AL- 

AIR-UFT  SAMPLER 

PERISTAUC  PUMP 
SUCTION  LIFT  PUMP 

BP« 

BLADDER  PUMP 

E-238 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 

INSTALLATION  ID  QQiJlliiL  LOG  DATE  LOG  TIME  (l3S 

LOCATION  ID 

SAMPLE  TYPE  KA  SAMPLE  ID 

INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPLING  PERIOD:  START  l230  COMPLETE  _ 

SAMPUNG  METHOD  S  LOGGER  CODE  *EOlP _ 

LAB  CODE  toS  DATE  SENT 

COMMENTS  ojm  _ 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

U).& 

COMMENTS 

SPECIFIC  CONDUCTANCE 

SC 

/iinhos/c 

105 

REDOX  POTENTIAL 

Eh 

mvolts 

-IS 

TEMPERATURE 

TEMP 

•c 

M3 

ALKAUNITY  (CaCOj 

ALK 

mg/I 

TIME 


\\3t) 


ims 


ilSO 


11% 


leoo 


1246 


1248 


1222. 


TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 


0.0 


lO 


IS 


zo 


25 


3o 


3lS 


Mo 


MS 


PH 


1.0 


Lt&. 


LSi&. 


U.i 


4.9 


5.0 


4.7 


SC 

^MHOS/CM) 


ML 


705 


JMl 


JML 


231 


102 


116 


70i 


TEMP 

fC) 


M. 


M.3 


M3 


43 


M.3 


M3 


M3. 


43 


COMMENTS 


START  PUMPING 


b»cx  QoATVviPO  «orh 
cjn>«hnq>^ 


II 


1 1 


I  • 


t36Uftr<brnamo<f. 


rvvQ.ti 

£Gl 


*i^<LgJLpH/YW^O. 


afifl  pH  nnliojautirning. 


I20£>  Kgrvj  yifetfonofc^t. 


SAMPLES  TYPES:  (WSACODE) 


Rli  otKitwiaoBDetiY^^ 

SAMPLE  METHODS:  (WSMCODE) 


D- 

DUPUCATE 

FB. 

FIELD  BLANK 

G. 

R- 

REPLICATE 

TB- 

TRIP  BLANK 

6  - 

S  - 

SPIKE 

LB- 

LAB  BLANK 

PP- 

K- 

KNOWN 

N- 

NORMAL 

SL- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

BAILER 

AL- 

AIR-UFT  SAMPLER 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

SUCTION  UFTPUMP 

E-239 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 


INSTALUTION  ID  LOG  DATE 

LOCATION  ID  IQ  fTMOQI 
SAMPLE  TYPE  ^  hi  SAMPLE  ID 
_ _  I^Sa.fy\r>Ly _ 


INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START  _ 

SAMPUNG  METHOD 
LAB  CODE 


\OMAZ 


LOG  TIME 


lUMD 


IQ»rruA>Ql-Ot 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCOlj 


COMMENTS 


S.U. 

H  mhos/c 
mvolts 


TEMP 

ALK 


mg/I  See  sa.»»vpti>^  /< 


SAMPLES  TYPES;  (WSACODE) 

D  -  DUPUCATE  FB  - 

R  -  REPLICATE  TB  - 

S  -  SPIKE  LB  • 

K  -  KNOWN  N  - 


FIELD  BLANK 
TRIP  BLANK 
LAB  BLANK 
NORMAL 


SAMPLE  METHODS;  (WSMCODE) 

G-  GRAB 

B  -  BAILER 

PP  •  PERISTAUC  PUMP 

SL-  SUCTION  UFTPUMP 


man  in  piocft.  of  9-7-92 

jaiudo-  i 


SUBMERSIBLE  PUMP 
AIR-LIFT  SAMPLER 
BLADDER  PUMP 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 


INSTALLATION  ID  CfiVQTXL  LOG  DATE 
LOCATION  ID 

SAMPLE  TYPE  SAMPLE  ID 


SAMPLE  ID 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 

COMMENTS 


log  time 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCOlj 


COMMENTS 


pH  S.U. 

SC  /xmhos/c 
Eh  mvolts 

TEMP  ‘C 

ALK  mg/I 


TIME 

TOTAL  VOLUME 

PH 

SC 

WITHDRAWN 

(GALLONS) 

^MHOS/CM) 

TEMP 

fC) 


SAMPLES  TYPES:  (WSACODE) 


D- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

R- 

REPUCATE 

TB. 

TRIP  BLANK 

B- 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

K. 

KNOWN 

N. 

NORMAL 

SL- 

SAMPLE  METHODS:  (WSMCODE) 


GRAB 

BAILER 

PERISTAUC  PUMP 
SUCTION  UFTPUMP 


SUBMERSIBLE  PUMP 
AIR>UFT  SAMPLER 
BLADDER  PUMP 


E-241 


GROUND  WATER  QUALITY  SAMPLING  RECQRn 


PAGE1 

INSTALLATION  ID  QOlVQHG-  LOG  DATE  LOG  TIME 

LOCATION  ID 

SAMPLE  TYPE  SAMPLE  ID  [Q'TtrOl^ 


INITIAL  GROUNDWATER  DEPTH  (F=T) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


>  COMPLETE  H*^ 

—I) _ _  LOGGER  CODE  “EjOlD 

_ _  DATE  SENT 


COMMENTS 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

/imhos/c 

REDOX  POTENTIAL 

Eh 

mvolts 

TEMPERATURE 

TEMP 

*C 

ALKAUNITY  (CaCO^ 

ALK 

mg/I 

82.0 

COMMENTS 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

Oi  MHOS/CM) 

TEMP 

fC) 

COMMENTS 

- 

— 

— 

START  PUMPING 

ID 

Hiz 

EW 

_ IS 

Qoio 

2D 

QC& 

m 

2S 

89S 

En 

_ 30 

RS9 

37 

199 

isSM 

HD 

(J)Z 

_ 

SA 

lOHS 

M2. 

S.9 

SEi 

M.l 

SAMPLES  TYPES;  (WSACODq 


SAMPLE  METHODS;  (WSMCODE) 


D- 

DUPUCATE 

FB. 

R. 

REPLICATE 

TB- 

s. 

SPIKE 

LB- 

K. 

KNOWN 

N- 

FIELD  BLANK 
TRIP  BLANK 
LAB  BLANK 
NORMAL 


G-  GRAB 

B-  BAILER 

PP-  PERISTAUC  PUMP 

SL-  SUCTION  UFTPUMP 


SP-  SUBMERSIBLE  PUMP 

AL  -  AIR-UFT  SAMPLER 

BP  -  BLADDER  PUMP 


GROUND  WATER  QUALITy  SAMPLING  RECORD 


INSTALLATION  ID 
LOCATION  ID  \ 
SAMPLE  TYPE 


LOG  DATE 

_ 

^  SAMPLE  ID 


LOG  TIME 


IGOUJO^-C^ 


PAGE1 


INITIAL  GROUNDWATER  DEPTH  (FT)  1^.22.  tAm  tl 
SAMPUNG  PERIOD;  START  I  COMPLETE 

SAMPUNG  METHOD  LOGGER  CODE  *£010 

LAB  CODE  DATE  SENT 


COMMENTS 


OUm  IU)S 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 


SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKAUNITY  (CaCOj  ALK 


.  COMMENTS 

s.u.  _ _ 

Amhos/c  U>Z7  _ 

mvolts  61  _ 

“C  _ 

n^g/i  ^^6  _ 


SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS;  (WSMCODE) 


D  -  DUPLICATE  FB  •  HELD  BLANK  G  - 

R-  REPUCATE  TB  -  TRIP  BLANK  B- 

S-  SPIKE  LB-  LAB  BLANK  PP- 

K-  KNOWN  N-  NORMAL  SL- 


GRAB 

SP- 

SUBMERSIBLE  PUMP 

BAILER 

AL- 

AIR-UFT  SAMPLER 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

SUCTION  UFTPUMP 

E-243 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE  1 

INSTALLATION  ID  Op\QnCL  LOG  DATE  LOG  TIME 

LOCATION  ID 

SAMPLE  TYPE  SAMPLE  ID  \l*nrftOAKOl 


INITIAL  GROUNDWATER  DEPTH  (FT) 
SAMPUNG  PERIOD:  START 
SAMPUNG  METHOD 
LAB  CODE 


_ COMPLETE 

_ S  LOGGER  CODE 

DATE  SENT 


COMMENTS  Q>ifn  ‘^*^QpOm. 

- SOiA  "  _ _ 


FINAL  PARAMETER  MEASUREMENTS: 


POTENTIAL  OF  HYDROGEN  pH 

SPECIFIC  CONDUCTANCE  SC 

REDOX  POTENTIAL  Eh 

TEMPERATURE  TEMP 

ALKALINITY  (CaCO,  ALK 


COMMENTS 


s.u. 

U).\ 

Amhos/c 

u>ss 

mvolts 

OQ 

_3-'4 

mg/I 

TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

sc 

^MHOS/CM) 

TEMP 

fC) 

COMMENTS 

IS2& 

0.0 

Hi 

— 

— 

START  PUMPING 

|£M6 

\ 

?SI 

cn 

Era 

-2. 

TOPI 

MO 

5 

lOh 

ss 

RRS 

4 

lp.2 

\jnh 

S 

(JlJb 

36 

(UIO 

_ 

(css 

SB 

—  - - 1 - - - - - - - 

SAMPLES  TYPES;  (WSACODE)  SAMPLE  METHODS;  (WSMCODE) 


D- 

DUPLICATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

R. 

REPLICATE 

TB. 

TRIP  BLANK 

B- 

BAILER 

S- 

SPIKE 

LB- 

LAB  BLANK 

PP> 

PERISTAUC  PUMP 

K- 

KNOWN 

N- 

NORMAL 

SL. 

SUCTION  LIFT  PUMP 

SP-  SUBMERSIBLE  PUMP 

AL  -  AIR-UFT  SAMPLER 

BP .  BLADDER  PUMP 


E-244 


Q  DC  iiT 


GROUND  WATER  QUALITY  SAMPLING  RECORD 


INSTALLATION  ID  QOlVftlYL  LOG  DATE 
LOCATION  ID  \\*«rY\LOCf?^ 

SAMPLE  TYPE  N|  SAMPLE  ID 


LOG  TIME 


PAGE1 


INITIAL  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD:  START  \\\S  COMPLETE 

SAMPLING  METHOD  ^ _  LOGGER  CODE 

LAB  CODE  Has,  _  DATE  SENT 


\U>2S 


COMMENTS 


20^  F  Prrbj:on^  iAmp. 


FINAL  PARAMETER  MEASUREMENTS: 

POTENTIAL  OF  HYDROGEN 

pH 

S.U. 

SPECIFIC  CONDUCTANCE 

SC 

/ifnhos/c 

mvolts 

REDOX  POTENTIAL 

Eh 

TEMPERATURE 

TEMP 

*c 

Jir=h 

ALKAUNITY  (CaCO|j 

ALK 

mg/I 

COMMENTS 


SAMPLES  TYPES;  (WSACODE) 


- 

DUPUCATE 

FB- 

FIELD  BLANK 

. 

REPLICATE 

TB- 

TRIP  BLANK 

. 

SPIKE 

LB- 

LAB  BLANK 

- 

KNOWN 

N- 

NORMAL 

SAMPLE  METHODS:  (WSMCODE) 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

PP. 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

SL- 

SUCTION  UFTPUMP 

E-245 

GROUND  WATER  QUALITY  SAMPLING  RECORD 


PAGE1 

INSTALLATION  ID  C^(X\(W.  LOG  DATE  9/23 /^7  i  nn  timp  ILPZS 

LOCATION  ID  i7jnnu^-0\ 

SAMPLE  TYPE  SAMPLE  ID  iZjDQJiijO* '0l 

initial  GROUNDWATER  DEPTH  (FT) 

SAMPUNG  PERIOD;  START  Mr  .  COMPLETE _ 

SAMPUNG  METHOD  T)  .  LOGGER  CODE  •EQ-D 

LAB  CODE  DATE  SENT 

COMMENTS 


FINAL  PARAMETER  MEASUREMENTS:  COMMENTS 

POTENTIAL  OF  HYDROGEN  pH  S.U. 

SPECIFIC  CONDUCTANCE  SC  /xmhos/c  93-6  _ 

POTENTIAL  Eh  mvolts  _ 

TEMPERATURE  TEMP  *0  a. 3 

ALKALINITY  (CaCO^  ALK  mg/I  _ 


TIME 

TOTAL  VOLUME 
WITHDRAWN 
(GALLONS) 

PH 

SC 

(li  MHOS/CM) 

TEMP 

fC) 

COMMENTS 

0.0 

- 

— 

_ 

START  PUMPING 

luai 

3 

75 

I.S 

s 

8to3 

m 

IU>3S 

7 

(p.% 

q(^o 

\A 

Q 

U^7 

23 

_ n 

930 

ZZ 

l~  ~  ~~ 

ium 

IS 

(D-i 

97S 

23 

lUiJS 

1  - - - 

SAMPLES  TYPES;  (WSACODE) 

SAMPLE  METHODS:  (WSMCODE) 

D  -  DUPLICATE 

R  -  REPLICATE 

S  -  SPIKE 

K  -  KNOWN 

FB- 

TB- 

LB- 

N- 

FIELD  BLANK 
TRIP  BLANK 

LAB  BLANK 
NORMAL 

G-  GRAB 

B  -  BAILER 

PP-  PERISTALIC  PUMP 

SL-  SUCTION  UFTPUMP 

SP- 

AL- 

BP- 

SUBMERSIBLE  PUMP 
AIR-UFT  SAMPLER 
BLADDER  PUMP 

E-246 

a  cc  to  ^ 


GROUND  WATER  QUALITY  SAMPLING  RECORD 

PAGE1 

INSTALLATION  ID  OpO/KX  LOG  DATE  9/^j/92-  LOG  TIME  lS20 

LOCATION  ID 

SAMPLE  TYPE  KJ  SAMPLE  ID  \2fV>LOQ2.Q> 


INITIAL  GROUNDWATER  DEPTH  (FT) 

'  SAMPUNG  PERIOD:  START  COMPLETE  >SH5 

SAMPUNG  METHOD  ^  LOGGER  CODE  "EOlD 

LAB  CODE  EQJS  date  sent 

COMMENTS  _ 


FINAL  PARAMETER  MEASUREMENTS: 
POTENTIAL  OF  HYDROGEN 
SPECIFIC  CONDUCTANCE 
REDOX  POTENTIAL 
TEMPERATURE 
ALKAUNITY  (CaCOj 


TEMP 


/itnhos/c 

mvolts 


'911 


COMMENTS 


SAMPLES  TYPES:  (WSACODE)  SAMPLE  METHODS:  (WSMCODE) 


- 

DUPUCATE 

FB- 

FIELD  BLANK 

G- 

GRAB 

SP- 

SUBMERSIBLE  PUMP 

- 

REPLICATE 

TB- 

TRIP  BLANK 

B- 

BAILER 

AL- 

AIR-UFT  SAMPLER 

- 

SPIKE 

LB- 

LAB  BLANK 

PP- 

PERISTAUC  PUMP 

BP- 

BLADDER  PUMP 

- 

KNOWN 

N- 

NORMAL 

SL- 

SUCTION  UFTPUMP 

E-247 


1993  Groundwater  Sampling  Forms 


GROUNDWATm  SAMPUNG  LOG 


Projeot: 

Cliant: 


Galena  AFS  Rl 
AFCEE 


Well  ID:  Of  -  M.14  "O  I 

Date:  fe//  3/f-^ 
Time:  1 1  S  <  " 


Location 

Weather; 

Samplers 


,  01  C  pTfK ") 


=  iic  v\  vuyj  a^.,J .  .I!(i  i  y^/  7 pM  _ /  /c  Lt'f' 

=  ^(L  Uco . ^  _ 


I'Y 


Comments.  /(  OfOe^  k£ccu^  4iuL  uOa^  /Jc  tu^ 

Field  Meeeufements  '  '  <LUjL<di.  ~  -fl^trL  icixyy^r-  t^docl  r€Cd. /,  6-r«tA  ev,  ^ 

^.O  = 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Weil  Volume  (gal.): 

Purge  Method: 


{2y  C9a.^c^ 

_ 

/■^,  7 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


V'J^  U 


Time 

Cum.  Vol. 

(galj 

Water  Quality 

Tamp. 

pH 

Cond 

Turbidity 

Comments 

i\i-r 

o 

— 

_ 

— 

- - 

II  30 

s 

2. 

{(S?tJ 

— 

- 

(•  S" 

i3c> 

^2 

' 

/I 

Lif 

i.  y  . 

ylL^C> 

Z.o  , 

fo3r , 

‘  C  ^  1  I 

f  2^0  0  1 

J3o 

j.  r  U.^i; 

//?o  i  7,  i 

" 

. 

r 

3 

'■  S'  !6.^r 

(1^ 

. ..  ._ 

Jto _ 

^0  i  i^.?<  . 

nfo  1  5.1 

j3t _ t. r  \L.^i 

IliO  j 

^isitcP 

:  ;  1 

!  I  . }  _  . 

....  1 

:  i  I 

j  ;  .  ; 

1  1  1 

1 

; 

1 

...... 

i 

1 

; 

1 

1 

1 

! 

1 

j 

i 

' 

1 

1 

[ 

!  \  \  ' 

1 

1  i 

......  ....  . 

1  I 

_ ^ _ 

.  . 

1 

1 

/f 

«  \ 

JMjx. 

1 

Final  Measurenf)ents 

E-251 


GROUNDWATm  SAMPUNG  LOG 


Fwld  Measufemenf 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  {ft.): 
Well  Volume  (gat.): 

Purge  Method: 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


E-253 


Final  Measurements 


E-254 


GROUNDWATER  SAMPUNG  LOG 


Proj«ot:  Galana  AFS  Rl 

Cliant:  AFCEE 

Well  ID:  Q<^ 

D'rto: _ 6//y/^ _ 

Time:  /  _ 


Location: 


ion:  ^ 


Weerther;  C(<Sk4(Jy, 


Samplers:  LCa  AcTC- 


Comments: 


Ftald  Maaauramanta 


HNU/OVA  Reading  Ippm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.); 
Well  Volume  (gal.): 

Purge  Method; 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


Tima 

Cum.  Vol. 

(gal.) 

Water  Quality 

Temp. 

pH  1  CoihI 

Turbidity 

Comments 

i' 

— 

^  i  ”” 

• — 

— 

j  ! 

E-255 


E-256 


GROUNDWATm  SAMPUNG  LOG 


GROUNDWATffi  SAMPUNG  LOG 


Project:  Galena  AFS  Rl 

Client:  AFCEE 

Well  ID:  03  '  (I  QJ  "  ^*~f' 

Date:  3  _ 

Time:  _ 

Comments: 


Location:  Jr  Vuic-^^  QUett 

Weather:  ,  _ 


Field  Meaaurementa 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.); 


Purge  Method: 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volume  (gal.): 


Sample  Method: 


Cum.  Vol, 

Water 

Quality 

Time 

(gai.) 

Temp.  i  pH 

Cond 

Turbidity 

Commerrta 

3 

! 

- - 

i 

- 1 

\ - - - i 

]  ; 

- L _ _ _  ; 

i 

^ _ i 

i 

- i —  _ _ 

i 

1 

- i 

j 

— 

— 

GROUNDWATm  SAMPUNG  LOG 


Project:  Galana  AFS  R1 

Client:  AFCEE 

Well  ID:  0  jT -MU)  ~~0  I 
Date: 

Time:  |  _ 


Location:  0  3»  L_  paQ 


Weather:  LU^U^l/VC 

J  nruc-, 

Samplers: 

_ 

Comments:  CL^iUdk  O  - 

CK^O'^c'i^  *^7  4-e. 

Field  Meaeurementa  ' 


irTCxJI  <  . 


HNU/OVA  Reading  (ppm|: 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


^  (RC^.rgi) 


iij<ykud 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


5^ 


t2- 


Sample  Method:  \A>J<rw<^ 


1 

j  Cum.  Vol. 

Water 

Quality 

Time 

I  (gal.) 

Temp.  1  pH 

I 

!  Cond 

!  Turbidity 

Comments 

CTOUNDWATm  SAMPUNG  LOG 


Projact: 

Cliant: 


Galena  APS  Rl 
AFCEE 


Well  ID:  ^ 


Date- 


Time:  f  0^0 


Comments:  : 


Field  Meaaurements 


f-O 

.  6  AvI  fu 
MTu 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 


C2^  L^.L.-(d) 
t 


Purge  Method: 


09  i  PU.^ 


Location: 

Weather: 

Samplers:  Jd  /zL 


9.1 , 


o\c 

■h  ‘i.U 

OfC. 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


Sample  Method: 


Jaikk 


GROUNDWATm  SAMPUNG  LOG 


Project: 

Client: 


Gelena  AFS  Rl 
AFCEE 


Well  ID: 
Date: 
Time: 


.0,/!^  /f3 


Location: 

Weather: 


bs~  C?cfL\ 


Samplers: 


;  re-o  / 


Comments:  |/s/C^X  .  Clji'iJsJ  r^UO 

O if  LajclS  ^ ^ 


Field  Meeeuremente 


HNU/OVA  Reading  Ippm): 
Water  Depth  (ft.  btoci : 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


oCoM^i  H^/kY  : 


^ _ : 


7^ 


(jJaJtXyyv. 


f  7-.0 
‘i-0  */Tu 

Product  Depth  (ft.  btoc); 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal  ): 


-  •:?.oo  -  ot  ,  j 

=  ?,6  /  o.tfiT  NZU  —  lU’pCJ  «JjLaiPr\e^T  _ 


_S3i 


Sample  Method:  lAccbz^rtyc 


■=  C2%  C^COy 

E-263 


Z.  CcL  C  0 


E-264 


GROUNDWATER  SAMPUNG  LOG 


Projaot: 

Ciiant: 


Galena  AFS  Rl 
AFCEE 


Well  ID: 

Date:  _ 

Time:  O  Q _ 


Location: 


Weather:  UJCtA~ y 

Samplers:  ^JC  /C^C-  ~ 


Comments:  p;c^  'j-  ^  “fo  ~  '  €  >^5  <1  ^ 

ooiV  yy^c^su!^  c>j(4^  yMLuj  fyt'bU  duriy^  lA/i^d ycca  rb-c^  ^yuex^, 
jMe+c^ck^  MTU  -  H.(o(o-oC)  0.  if^r  v^TU 

P-..M 


Field  Meaeurem^ 

HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


420  C3.o  -^j2d 

%^o _ 

^ _ 

fS-.T^ _ 

\/Jouk]rrc^ _ 


pH  7-.  -  T.  OiC-, 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


WIT 


Sample  Method:  \j\Jo^4€ fT 


- : 

Time 

Cum.  Vol. 

(gal.) 

Water  Qualfty 

Temp. 

pH  1  Cond 

Turbidity  [  Comments 

irBo 

- 

_  1  — 

—  1 

1  y}(^ 

{  0 

(s-  ^  •  l5?0  r2ao 

ir^d 

Mi  \ 

^  0  \  ^  ^  \  ilsOlA  IMI^CVUP  ^ 

l^i\3D  :3.0 

6.?cl  j  1350  1  i 

jr4i  \  4c>  ,z.  c' 

c.^il-  \  iy2^  \  cd  roMt  -WcMd 

! 

i  7  "HMU  clM  dtu  fM.  h^'^: 

;  iM  '40t  /MxtZy  dt  «LGc(i/ei3:^c 

i  i 

- r- — »  '  - - - -  -  -  1 

i 

1 

TUuf  /crtt^. 

r  /  — r  T  ^ 

Lut  uXT/ 

1  I  ‘ 

(S>  <-lU  -4 

— - ^ -  - - 

a^i/oi  J  s4cu^V\e? 

:  : - 1 - ! - ! - 1 

i  •  ‘  :  :  1 

—  - ''  ^  j — 

t^i  Vc;w 

1  !  1  !  .  1  1 

i  ■  '  :  i  I 

:  ;  :  ,  1 

■  •  :  :  !  1 

- / —  — -  ! 

: _ ^ ^ _ : _ i _ i 

^  1 

1 

; 

1 

'  i 

1 

1 

i 

_ 

135  5_ 

‘/^  liL.6  16.^13 

<  ^5c> 

Joi 

1  '  ■  — 

Final  Measurements 

iirCdJ' 


4^!  La  (1X1 // 


E-265 


I  4i  6z,  ^sK^iraU/c^  cloy'-~JdJw{  . 


(JikedUrui^  -  CaCO^ 


E-266 


GROUNDWATm  SAMPUNG  LOG 


Project: 

Cliam: 


Galana  AFS  Rl 
AFCEE 


Comments: 


Field  Meaaurements 


Location:  D  r  _ _ 

_  Weather:  (Ajfttr  AA  (X^K^  SCOX/Ul /  Un''^C.  ^ 

_  Semplere;  U1C>  ’  ’ 

U>e.  uriU  io«Vv  cc^  \+  'TU.cr  ur^4Jl 

OVK  0^  dunx*-i  '-(^  lu-i  dracoj'^a^  Sc(rjej^  (ru  i/njo-x 

^-C>  -  (i>. ‘tr.  -Of- 


Well  ID:  ^  C- /\^S/V '  <2>  ^ 

D«*®= _ 6/ ^C/ip'J _ 

Time:  i  _ 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


JEX 


(Aico|e-y)^_ 


Product  Depth  (ft.  btoc): 

Weil  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


3& 


Time 

Cum.  Vol. 

(gal.) 

Water  Quality 

Temp. 

pH 

Cond 

Turbidity 

Comments 

D 

— 

- 

/D 

ofoo 

(d7^ 

r-  ,'rx  COf-  y. 

/225 

f 

3T 

/^2f 

3^  , 

\y  “  - 

<^-76' 

26 

JgSJ 

HO 

H 

&^o 

QJ. 

/f27 

Hr  . 

. 

‘i  k,7; 

^oo 

//?? 

J  Q.15 

' 

1 

_L._. 

:  i 

.  1 

1  j 

. - 

;  j 

)  j 

!  i 

i  i 

J  ] 

i 

_ ^ _ i _ , 

— 

1 

1 

,  1 - 

I 

— 

i 

1 

1 

j 

_ 1 

_ 

! 

1 

! 

_ 

1 

! 

j 

_ , 

.  . 

i 

1 

i 

_ _ ^ _ 

. 

t 

i 

I 

‘ii 

i 

4-7^ 

Final  Measurements 

'pyo  t^^/c  (PlCv 


E-267 


3 


GROUNDWATm  SAMPUNG  LOG 


Proj«ot: 

Client: 


Galena  AFS  Rl 
AFCEE 


Well  ID:  0  0  -  l^iU)  ~  c  |  R.  f  Location: 

Date:  Cg //  ^  % _  Weather: 

Time:  )  |  ^  Q _  Samplers: 


Comments:  ^  ✓  i  #  ■;  *.w. 

j,vTu  a€jV^  r e X Vo  ^Ah'Ti^/aJ 

loo^er'o  ^4-  vtvA  Cixidic:  ^^4  l.o  ^  O/C 

Field  Meaaurementa  9»  t9  k^T/J  —  ^  OC  . 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Weil  Volume  (gal.): 

Purge  Method: 


9.fc  »oru  =  ^.9^  > 

6  /JTu  -  0. Heir'S  ^ 


Product  Depth  (ft.  btoc):  — _ 

Well  Depth  (ft.  btoc) :  S'2.  C  r^d  /l  O  /I 

Saturated  Thickness  (ft.):  ^ _ 

3  well  volumes  (gal.):  ( 

Sample  Method:  \^\J 0okj^'7\. _ 


Cum.  Vot. 


Water _ QuaMty 


Cond  Turbidity 


Comments 


I  3s 


4-r  \  (oM2>  \  /^Tt)  i 


/v//0  ?2-  Final 


Measurements 


E-269 


v  ovK  V 


0 f  irvct  lyK  -e^ir^  ch.^^  ^ 

^  *  -fc  ^o.  ^  j  k>0.  hJ:-r  i+  -f^iT  TT  y~ecJi.  (+  I, 


<yOUNDWATffi  SAMPUNG  LOG 


Project: 

Client: 

Well  ID 
Date 
Time 

Comments: 


Galena  AFS  Rl 
AFCEE 


Oir.~U  U-6Z 

fc>//o/f3 


Location:  06  U  ~  /S 

Weather:  S'-k'T^  O^y^roCLcU^yy^ j  f'juT 

Samplers:  Z^Ce:>/3JC-L*^  ^  ^  ^ 


Field  Meaaurementa 

HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc) 
Product  Thickness  (ft.) 
Well  Volume  (gal. 

Purge  Method: 


0  C(3.Q.-0^ 

/  Q  .  ^  _ 


trn^ 


Product  Depth  (ft,  btoc): 

Well  Depth  (ft,  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


6/.  9^ 


±Ll  .  VO 


Sample  Method: 


[ 

Time 

1  Cum.  Vol.  1  Water  Quality  I 

1  (gal.)  {  Temp. 

pH  1  Cond  !  Turbidity  \  Comments 

^  U  i  ^ 

—  I  "  I  "  i  /2tt/|,VK  HP-U 

LI  ^ _ 1  6.  s 

\  '  3  Ij  0 

3  52,-  :  /  ^)r)  ^Zbo  yLf  i/1/i/dJLf.  3ti  2 

12:0 _ L£^' 

Yp.r>  i  7nl  -^2ocl  / 

'iS: 

Ui _ Ls _ 

^  ^  j - 

-4  L  ~7 _ 1%  2'0  :  -*^-^2x^0 

30 

130 _  C  c-^  i3zn  1  i _ , 

'iS.  }i 

3  ^ _ i-S _ 0  3^  :  /2>%r;  ;  '72.00  \ 

i 

is  3  <e  \  ^  0 _ _ \(o.{o(^  :  i^ln  \  7^26C  ; 

- i 

/  i 

)3*  v/r  i  5“*  \(n.b(p  :  /^z-D  I  \i^>^  \ 

j _ 'J _ ;  ^ — 'Tp^"" :  "  1  rfTj^ _ 

1  !  1  1  ,  1 
ill  '  ' 

i - i - — _ _ _ :  i'll  1 

;  :  :  ■  ;  .  j 

!  ;  !  ! 

! - - ! 

i  ;  .  j  ! 

1  ! 

;  1  i  : 

i  i 

i  :  :  : 

- P - 1 

i  j 

I - 

I  ; 

- - ^ _ 

!  i 

!  1 

j 

— 

1  i 

- i - - - \ _ 

^  T"  ^ 

i  1 

t  j 

- — - ^ _ i _ 

i 

1  i 

!  i 

i 

_ ^ _ j  1 

i 

1 

1  ! 

1 

1 

i 

1 

! 

^Xi/'u 

it.T  i  <  '  iJh 

/32C 

/  2-  Final  Measurements 

E-270 


GROUNDWATffi  SAMPUNG  LOG 


Projttot:  Galena  AFS  Rl 

Client:  AFCEE 


Well  ID: 
Date: 
Time: 


Ob-U]/)-OX 

^ . 


Location:  OG  (X  K/'f^  (xia.^'f€  ^CIC^L  t/yiCxXA.'fy'ti^ 

Weather:  CyUo’d^^j  C.yro-^ _ _ _ 

Sonv'®™:  1?JC  L.C'0> 


Commente:  C^-yy^hy^  i/U<Xj  :>  £>-^-^1  ej- 

CIax.'CIcJ  .  f  H  ■?.  ^  T  (c.  9  7  CfK.  ^  EP  *V.6 

>  *4  F'i ' 

Field  Meaeuremente 


iVTlc  -  4  4^  A^TU 


?  ot-. 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


■  -0) 

iOc>4 _ 

\A)(X'hyr<^ _ 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


C7-?3 

_ 

vi.V 


Cum.  Vol. 

(gal.) 

Water  Quality 

Time 

Temp. 

pH  1  Cond 

Turbidity 

Comments 

rfe/y/b 

0 

— 

—  j  ^ 

— 

pu  rpL, 

t^SLO 

S'  13^ 

ib^ 

- ^ - f - - ^ - 

/^irf 

30 

9  \b.^  i 

yxjya 

\  1  ^  ^ 

__9 _ I  /36o 

/^5” 

/4^t-\  •■IC _ , 

^.S  j6. 

r^6o 

S' 7- 

^  k.rr 

I3fe 

/‘HS" 

— 

1 

_ 

_ 

i 

i _ 

1 

1 

_ 

i 

j 

j 

1 

:  1  1  j  i  1 

1  !  j  '  ! 

'  :  !  ;  : 

I  ■  i 

- 

- - - 

- - - 

i - j 

j 

;  ; 

1 

- - - . —  ,  ,., 

'  j 

!  i 

i 

; - ^ _ 

1 

1 

! - 1 

1  t 

1 

1 - j 

_ 1 

1 

1 

- 1 

i 

j 

1 

j 

1 

1 

— 

j - 

4^ 

S'  iC.ST- 

Final  Measurements 

iifc-O 


E-271 


tot:  Galena  AFS  Rl 

It:  AFCEE 

Well  ID:  CC-f^VV-aS 
Date:  G 

Time;  i^‘;3  T 


Location:  Q  y 

Weather:  r(xY'4^\ 
Samplers:  C 


(p  C  6^/w'f3 


GROUNDWATffi  SAMPUNG  LOG 


Proj«ot:  Galena  AFS  Ri 

Client:  AFCEE 

Wall  ID:  DO?-  u.  LO^O^  Location;  sf~LX Lt,/  f  - /  j dCC jJLlMJjS.CX.'k  \'^  a  KaA 

Date;  j!L/./0/f3' -  Weather:  \XJG  i^l/K  '£>L^dl  fCtrjU.  cijct^ 

- 1 2>CS - ^ _  Samplers:  ^)C/^  ^ 

Comments:'^Ci3fi^  CJ^C/Qs^--  f'l-fh 

04  fur<^  df^u^  J r'p4r'y'-^'f~- d "d cnr-  cU^i^deoJ 

Field  Meaaurementa 


HNU/OVA  Reading  (ppm):  /  /  3 

Water  Depth  (ft.  btoc);  ^  S' _ 

Product  Thickness  (ft.):  _ 

Well  Volume  (gal.):  ^  (p.  } _ 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 
3  well  volumes  (gal.): 


if.  1 


Purge  Method; 


Sample  Method: 


\/i/aJf)n^ 


j  Cum.  Vol. 
Time  |  (gal.) 

Water  Quality 

Temp. 

pH 

Cond 

Turbidity 

Comments 

u^3o  _ 

— 

— . 

cy'Vt.-' 

iO 

(o.Q^ 

/Z9<3 

J^.5' 

0  ^  -1.  r 

Hho  \  '/f 

dAS- 

/2dO 

/‘7’7 

'i7‘{tr  i  7o 

A 

/A-2 

lTr‘S-)A  ?> _ , 

/7  1  0 

3^ 

— 

'd\XY(3idLi^  'ivJde^i-jU^  ld<di\ 

\ 

IBO 

id 

ff 

/^6  2^ 

lIt _ 

5 

A  AS 

ItiO 

- 1 - |__K - j - 

- 1 

- i - 

_ 

_ 

1 

1 

_ _ 1 _ _  .. 

— 

1  1 

1  i 

- ; _ 

i  i 

1 - - 

j 

1 

; 

\ 

\ 

1 

i 

— 

i 

i  i 

' 

' 

1 - 

i 

1 

'  n 

1 

1 

L- _ J _ 

i 

1 

_ 1  1 

,  .1 

1 

_ 1 _ 

t  .  ,  1 

1 

! 

1 

iU4 

d^.  A  s 

f2,m 

/?.  7- 

Final  Measurements  1 

"■  5'90  ^^/6^'aCO^ 

E-273 


fflOUNDWATm  SAMPUNG  LOG 


Project:  Galena  AFS  Rl 

Client:  AFCEE 


Well  ID;  Q6-M  iJ  - 
Time:  i  ^  /  O _ 


Location:  Uui-{  aC^  g 

Weather:  LQol  /  pCi  V  C  ftrf  ^ 

Samplers:  /Z.  C  ^  ~  -  -  -  -  ^ 


Comments:  4^  ^  <  S'  /^O  C-'fe<:=C  Pkoi 

Utk^  ^14  'ori_  ^ 

Field  Meaeurementa  ^  - w3^.  O.  v^y^"  hJ  Vtt  C: 


HNU/OVA  Reading  (ppm): 

( F.q  --  g;) 

Product  Depth  (ft.  btoc): 

— — 

Water  Depth  (ft.  btoc): 

-..¥.?-c) _ r 

Well  Depth  (ft.  btoc): 

c  wu’a^  C'v  6//c/^  1  ^ 

Product  Thickness  (ft.); 

- : - -& - — - - 

Saturated  Thickness  (ft.): 

Well  Volume  (gal.): 

((c’,4 _ 

3  well  volumes  (gal.); 

Purge  Method: 


Sample  Method: 


Time 


Cum.  Vol. 


Water 


Quality 


(gal.) 


Temp. 


pH 


Cond  [T4it4itr(k^ 


GROUNDWATm  SAMPUNG  LOG 


Proj«ot:  Galana  AFS  Rl 

Cliant:  AFCEE 


Well  ID: 
Date: 
Time: 


Location: 

Weather; 

Samplers: 


SPl^t^pVJL  vD»  0n-mLo^ovO2j 

Field  Maaauramenta 


HNU/OVA  Reading  {ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  {ft.): 
Well  Volume  (gal.): 


OPPfv^ 


Product  Depth  (ft.  btoc): 

Weil  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


Purge  Method: 


Sample  Method: 


11S2S 

\Sy4 

!\f»S 

i\££6 

VU>CS 


Cum.  Vol.  _ Water _ Quality _ _ 

(gal.)  Temp.  |  pH  |  Cond  |  Turbidity 


Comments 


H»C.  j\M&M  I 

i(p jWQt)  (.uaxijbQp 

iy  c  US&  r-  — 

(jfife  loto  j  I _ 

jl  db  :io>o  :Sto.(f>  I _ 

I  i  l.oz.  i  KCXb  \  2g-ui  I  Aocvv  tx 


)r\or 


l^ZO  mc^lL 


E-275 


GROUNDWATffi  SAMPUNG  LOG 

Project:  Galena  AFS  Rl 

Client:  AFCEE 

Well  ID;  6JL- 


Time:  /  ^  CP 


Samplers: 


,'^eoiJ-c'v^  0y  1  i  I  (c^  ^ 

ij't  ^  1  /  A'  y'  ,  i.  I  yy  /yi 


OC(Xitr^-y 


o^(A  .S  ^  -W  0:ijt,7>ratA 


HNU/OVA  Reading  (ppm):  C-2__L.£ 
Water  Depth  (ft,  btoc):  c.2 , 

Product  Thickness  (ft.):  r- — 

Well  Volume  (gal.):  J  - 

Purge  Method:  U  / 


~o  ? 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


Sample  Method: 


Cum.  Vol. 


I  o 

I _ 3_ 

I  <r 
H'.  I  (O 

'i  /S' 


jL'p_ 


o 


[  Cor>d  [  Tuffaidity 


j:  ^.zC>  iSTZo 
T. 4^ 

^  ■  4*/  *  /4  ^ 


T-  ^4- 

^.4r 


/44C) 

^430 

/43q 


Commenrte 


A  C.  orl^r^ 


I  AC  l^.<^  /c/oo 


Final  Measurements 


Jll  tcLlryxyi  ^  ^  (frt/L  CjiCj^y 


E-276 


GROUNDWATm  SAMPUNG  LOG 


Proj«ot: 

Client: 


Galena  AFS  Rl 
AFCEE 


Well  ID 


Dot*: 

Time:  / 


Location: 

Weather 

Samplers 


Comments: 


cm  '  -  ^"2-  'Sty-vi/'-^ (/ 


:  pjc  ^  ^ 


Field  Measurements 

HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


?-10 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


■2^ 


Ur 


/ 


-7// 


Sample  Method: 


CTOUNDWATB^  SAMPLING  LOG 


Proj«ot; 

ClMiit: 


Galana  AFS  R1 
AFCEE 


Well  ID: 

Date: 

Time:  Z 


Location: 

Weather: 

Samplers 


Comments: 

Field  Maaauremer 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


-crx^oq  noui  brcJUin 


OV>g^ 


jgK 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thicknws  (ft.): 

3  well  volume  (gai.): 

Sample  Method: 


OiLlto.a>JwbiO^On>^|L  Cp-C-C 


E-278 


Project: 

CP«nt: 


Galena  AF5  Rl 
AFCEE 


Wall  ID:  Location:  CoLVAPiOfl _ 

Date:  *S*^?\*^*S>  Weather i 

Time:  fO'SO  Samplers:  'Lcn  _ 

5aAvf?/«  i  O4>|4»l-o^o3 

Field  Measurements 

HNU/OVA  Reading  (ppm):  _ 

Water  Depth  (ft.  btoc):  _ 

Product  Thickness  (ft.):  ****" _ 

Well  Volume  (gal.):  _ 

Purge  Method:  \i)Akrr^ 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method; 


SQ- 


(^<\>UrrcL^ 


E-279 


GROUNDWATm  SAMPUNG  LOG 


Project: 

Client: 


Galena  AFS  Rl 
AFCEE 


Well  ID: 


Date: 

Time:  l''K~C> 


Location:  { VJ^  ^  (J  t/tj  4-  —  (To  iJ ci/i  (j  ^ 

\/\larm  - - 


Weather:  _ _ 

Samplera:  'BtXl  LC  O 


Comments:  - T-0  -  ^ -.f  0IC 

'l\^rb\dL'i'A<^'^''^  —  -  /  D  "  /o. 

0 

-JLXh _ _ 


Field  Meaeuremei 


j 

tw 


o.^-  0. 


HNU/OVA  Reading  {ppm|: 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 


/  (o  .O 


Purge  Method: 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


IS 


Sample  Method: 


E-281 


^OUNDWATffi  SAMPUNG  LOG 


Project:  Galena  AFS  Rl 

Client:  AFCEE 


Location: 

Weather:  y]/cZ/^^  <^/Ld  /I 

Samplers:  &l)C  /iixLQ  > 


C—  rH  ;  ^  ^ 

imA,-  -.  mx!  sh^i  rtca/riraAW 

_ _ _ 


Field  Meaeurementa 

HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


I  aMyvd<^ 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


9-0 


Comments 


W  i  o 


I  (,5  j  Final  Measurements 


E-282 


GROUNDWATffi  SAMPUNG  LOG 


Proj«ot: 

CiMrtt: 


Well 


Galena  AFS  Rl 
AFCEE 

ID: 


Date: 

Time:  // 05 


Field  Measurements 

HNU/OVA  Reading  ippm); 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


Location:  {/J&ci- U.  Ctr^  t-li 

Weather:  S^jA,  MkL-M 
Sampler*;  /L^  O 


a^rual  (Loo  i 


Comments: 


^  7.00  ~  6.9^ 

c.r  Ml <4.  ->  '• 


Car,  - 


^.32- 


'74T 


\\ln'lir-r£K 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


V7-./7- 


YJocicr*^ 


AlUCi'x^^  -  0>2-‘^  HA^/L  CsLCOy 

E-283 


^PUNDWATER  SAMPUNG  LOG 

Project:  Galana  AFS  Rl 

Cliant:  AFCEE 

Well  ID:  (yy-MU  -Cl‘ 
Time:  l-T-tiT' 


Location:  LL  i  Qy^  Gdlllrr^-. 

Samplers:  RiC/Z-f^  O  _ 


Comments:  Oi  ^  -  // /r  7.0  -7,0'^ 

FjeM  Meaeuremente  [%'  !-  ^  's  i-OiU  \.0/  'lo  X 

lL  tj  '  y  -  *  ^  J>  '  O' 

HNU/OVA  Reading  (ppm):  ^  (  hZ-  ~fA\  Product  Depth  (h.  btoo):  - 


Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


Sample  Method:  Vi>  1 


Cum.  Vol. 


7-^y|  cZ. 


Commenta 


\  H 


a 


7  .^  1 6.  T’  3  3  Z-  Final  Measurements 


Oa.  Co 


GROUNDWATm  SAMPUNG  LOG 

ProjMt:  Gal«na  AFS  Rl 

Cliant;  AFCEE 

Well  ID:  - 

Date:  ~(p/ 

Time:  _ 


Location:  1 

Weather:  l/V  gL  Yl^  i _ 

Samplers:  / LCC>  ^ 


•  [^f  C^.  ■  /(J  ^siTU.  ’:!  J  0  ^  o  Oic 

0  r|\[TU  o\ci.r  -  -fa 

'.  i/f-i  T 


Field  Maasuraments 

HNU/OVA  Reading  (ppm):  (.  B  C\ 

Water  Depth  (ft.  btoc):  '■(■^  _ 

Product  Thickness  (ft.):  - — _ 

Well  Volume  (gal.):  /  Q> .  Cp _ 


Purge  Method: 


{a!  c.of-f /V'V'Z 


Product  Depth  (ft.  btoc): 

Wall  Depth  (ft.  btoc):  c/^.  ,  ^ 

Saturated  Thickness  (ft.):  cJy^  ^  ^ 

3  well  volumes  (gal.):  ^  ^  ,  .f 

Sample  Method:  V 


Cum.  Vol. 


Water  Qualitv 


Turbidity 


Comments 


(<r^  ^  3<r 


S' 

K.V:)  ’ 

!  A<M 

;  ^  ^  ^ 

yZOO 

(IJb-) 

?  ri 

o  ^  c 


f  T- 


Final  Measurements 


^  3:2-  n^^/t  O^CA) 


GROUNDWATm  SAMPUNG  LOG 


Project:  Galena  AFS  Rl 

Client:  AFCEE 


Well  ID: 
Date: 
Time: 


•  1/^  i/0  ^ 


Location: 

Weather: 

Samplers: 


Field  Meaeurementa 

HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
We!!  Volume  (gal.): 

Purge  Method: 


Tuir^cit)Uf 


O  6 

7 


/o  -  to.  3,^ 
■  rr  ,  ^ 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volume  (gal.): 

Sample  Method: 


I  Time 

I  im 

/m 


Cum.  Vol. 
(galj 

r 


\ko 


I  H7 


Temp. 


Water _ QuaKty  _ 

_ pH _ I  Co  nd  Turbidity 


Iq  R  \  llfo 
\  ind> 
Q.a  i  ii2o 


th.l 

ill-o 

Cso? 


'JiZC_ 


i,.7c> 


Ilia. 

KHo 


'  HJo 


\2o-i 


22B. 

3ti 


Commarrte 


2o 

7/fe 

Sul 

itoX 

2£. _ , 

j 

\l6oi 

1 

7.  J  ://4  ~ 

\2C2  \ 

1 

\/S32 

; 

16. 69://^  i 

'7o.  o  \ 

- - — . . . .  1 

/rzy 


9-  !  S"  I  I  //^o  ' 


Final  Measurements 


U  (n30 


E-286 


GROUNDWATm  SAMPUNG  LOG 


Projaot: 

ClMnt: 


GROUNDWATm  SAMPUNG  LOG 


Project: 

Cltem: 


Galena  AFS  Rl 
AFCEE 


Well  ID:  /  e  -  (.0  -  eg. 

Date:  ^  g 


Samplers: 


comments:  ^  ^  ^  dUA  clj  (A 

Field  Meesurim^ii^*^^'^  ?  “  O.  "U'tct  iurbidlU,  ,  /6^/0^(yg  6,^^  .5-, 

Cia^<j_4j_  y7  H"  AKiL-JiL/  ;  O  /  ^ 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


Cum.  Vol. 


If'-  6  q 


^3^  dr  0.^6'^ 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


Sample  Method:  ]c' \J C*- "fe,  rirCv 


Quatity _ _ _ L 

t  Cond  I  Turbkifty  T 


Comments 


4 _ 1/33C 


i?Ao\  ^  Final  Measurements 


AIulL 


'^/L.  CMA 


E-288 


(A\i)  (^pQ  r?  l^U  i 


GROUNDWATB^  SAMPUNG  LOG 


Proj«ot: 

Client: 


Galena  AFS  Ri 
AFCEE 


Comments: 


Samplers: 


CCo  /  (Ir-' 


Field  Measurements 

HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc) 
Product  Thickness  (ft.); 
Well  Volume  (gal.): 

Purge  Method: 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 
3  well  volumes  (gal.): 


Sample  Method: 


Quality _ _ _ 

T  Cond  Jrurbiditv 


QeA^J>^U::(tnr  /■CoJcr'^ 


^/L 

y-<^  iA)^  oL^cUsJ  Ki'h 


E-289 


°lih 


Final  Measurements 


'A  p-A/ 


E-290 


^  K  i  (X  id  ^  '•'x^  c  ^ 


iV^  dui.  7r  ?,4  2 


(/\y<U'/e.r- 


GROUNDWATm  SAMPUNG  LOG 


Proj«ot; 

CiMnt: 


Galena  AFS  R1 
AFCEE 


Well  ID;  Ol'Mw/- 

D«., 

Time: 


Location:  -FT^ 


Comments: 


,vl  cWt ' 


Weethar:  cl>iU  j  ^ 

Samplere;  S!>.\^  j  I  ' 


?_ 

5  (Ld 


IS~:oO 


Field  Maaaurementa 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal,); 

Purge  Method: 


17.  Z  5 


_U^ 


Product  Depth  (ft.  btoc); 

Well  Depth  (ft.  btoc); 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


=;p.7  3 


7^ 


/VW' - 


E.293 


GROUNDWATB^  SAMPUNG  LOG 


Proj«ot; 

Client: 


Galena  AFS  Rl 
AFCEE 


Well  ID;  Oi-MW-Oi' 

Location:  ‘k«a  -  W  tXV  ^  i-  7^ 

Date;  ^  /  /  sVfS 

Weather:  dXt  /  r 

Time:  ^ /  o  XC 

Samplers:  A  'jC 

Comnnonts*  ^  "i  0^'^^  C,>it 

ffcf' 

II 

o 

CcM 

f  (4  ct  ^  (3  /  /-•  /  (p 

Field  MeMurements 

HNU/OVA  Reading  (ppm): 

Product  Depth  (ft.  btoc):  ^ 

Water  Depth  (ft.  btoc):  M 

Well  Depth  (ft.  btoc):  V  X 

Product  Thickness  (ft.):  — 

Saturated  Thickness  (ft.): 

Well  Volume  (gal.): 

3  well  volume  (gal.):  i  1 

Purge  Method: 


--kjTS( 


Sample  Method: 


w  x4-?_ 


4'r. 


E-294 


C^  Co^  - 


E-295 


Proj«ot: 

ClMfit: 


Galana  AFS  Rl 
AFCEE 


Well  ID:  C  r"-  Ujlj  -  /  4  dila’  . 

Date:  9^//^  /  _ 

Time:  f  J  /  _ 

Comment,:  ^“5  -p- 


Location:  €>  r  C POC  'To., 


Weather:  P  a  \cP  >  ^<1^/  ^ 

Samplers:  'fi 


6$-^  ■  /p 


Field  Measurements 

HNU/OVA  Readina  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


//■  '9-0 


^JL 


[Ajak 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


s-^ 


-  S62-  n^/2-  CaCo^ 


E-297 


GROUNDWATm  SAMPUNG  LOG 

Project:  Gai«na  AFS  Rl 

Ciiant:  AFCEE 

Well  ID:  D  r~'-  Li  UJ  ■—  lX 
Date:  ^//g- 

Time:  _ 


Location:  Q  _ 

Weather:  ol 

Samplers:  C,  / 


j)H9^  hor , 

li9C;v/4f^  I  y^lo 


Field  Maaauramenta 

HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Proauct  Thickn^s  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


>1A12- 

3  A’ 


S  I  0  0 


Product  Depth  (ft.  btoc):  _ 

Well  Depth  (ft.  btoc):  /cyf- 

Saturated  Thickn^a  (ft.):  ^<3 

3  well  volume  (gal.):  _ /  Q,  ^ 

Sample  Method:  bU 


Cum.  Vol. 

Water 

Quality 

(gai.) 

HEZSSS 

1  pH 

Cofid 

I'  \ 

1  Turbidity  i 

loO 


Comm  ant  a 


I  /5~.o  !  rc^  I 


!  Final  Measurements 


E-298 


GROUNDWATm  SAMPUNG  LOG 

Projaot:  Galana  AFS  Rl 

Client:  AFCEE 

Weil  ID: 

Date: 

Time: 

Comments:  ^14.  - 

Field  Meeauramcnta 

HNU/OVA  Reading  (ppm): 

Water  Depth  (ft.  btoc): 

Product  Thickness  (ft.): 

Well  Volume  (gal.): 

Purge  Method: 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 

Sample  Method: 


HOP 


Location:  _ 

Weather:  CtPo|  clcO^V 
Samplers:  C  /  MA-) 


Samplers: 


E-299 


^  I  ^  I  S  4*  O 


(o.IqO 


Final  Measurements 


Qt-COj 


GROUNDWATm  SAMPUNG  LOG 


Galena  AFS  Rl 
AFCEE 


Well  ID: 

Date:  ^  _ 

Time:  f|OC> _ 


Comments: 


i?v4lA  'I'oT 
5c;^^/e  e  II  9() 


Field  Meaaurementa 

HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal,): 

Purge  Method: 


iZiOl 


Location: 

Weather: 

Samplers: 


\A/  1 

cl 

1  / 

\ _ 6-  ic( ,  u;\Vvi(v- _ _ 

Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gai.): 

Sample  Method: 


tvki(>Ay— 


Cum.  Vol. 
(gal.) 


Quality _ _ _ 

j  Cond  {Turbidity 


Commenta 


!  L‘^7  I  15C> 


E-301 


GROUNDWATm  SAMPUNG  LOG 


Pfojeot:  Gai«na  AFS  Rl 

Ciiant:  AFCEE 

Well  ID:  ^  0 

Date: 

Time:  /  6:  J.  O _ 


Comments: 


Field  Measuremcma 


HNU/OVA  Reading  (ppm): 
Water  Depth  (ft.  btoc): 
Product  Thickness  (ft.): 
Well  Volume  (gal.): 

Purge  Method: 


Location: 

Weather: 

Samplers: 


jo 

BJC/ 


C'^ 


Product  Depth  (ft.  btoc): 

Well  Depth  (ft.  btoc): 
Saturated  Thickness  (ft.): 

3  well  volumes  (gal.): 


a 


Sample  Method: 


i 

) 

[ 

[ 

!  Time 

Cum.  Vol. 

(gal.| 

Water  Quality 

Temp.  1  pH  |  Cond 

Turbidity 

j_  Comments 

i  Z 

[(7o 

— 

■1— - - - - 

1 

\  TOO  15  i  Z'^c 

liZo 

i 

! 

r 

o 

11(0 

- 

j 

1  (fio  i  /“T  i  1  G,'?S 

IllO 

— 

i 

i 

j 

;  ^0  ;  70c  ,  :  liio  i  •— 

L..  1  1  ! 

' - — - — 

! _ ^ ^ ^ _ 

J 

i  i  '  !  :  i 

i  i  !  i  !  ! 

- -  — 

I  1  ~  - 

1 

'  !  1  '  ■  ! 

i  1  ■  ■  '  i  i 

;  I  1 - 

1  j  : 

; 

!  !  ! 

;  '  i 

i  '  1  ’  ' 

■  :  :  : 

- 

i 

- - — 

!  i  !  ■ 

- - i _ ^ _ 

i 

_ i _ 

1  1  ^ 

_ ^ _  !  ! 

i 

!  i  i 

1 - ^ ^ - - 

i 

_ 1 _ 

1 

i 

1 

1 

1 

- _4 - 

i 

1 

1 

1  1 

!  1 

1 

1 

_ ! _ ^ _ 1 

~T 

Hit  !  ^  \  i  In©  !  — 

Final  Measurements 

I 


1994  Groundwater  Sampling  Forms 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


Well  ID;  -V'AO  O  I 

Date:  _ 

Time:  _ 


Comments: 


%>-7o 


Lx)cation:  74 

Weather  ( 

Samplers: 


Fidd  Measurements: 

OVM  Reading  (ppm):  _ _ 

Water  Depth  (ft  btoc): 

Product  Thickness  (ft): 

Borehole  Volume  (gal): _ 


Product  Depth  (ft  btoc): 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft): 

3  Borehole  Volumes  (gal): 


23^ 


GROUNDWATER  QUALITY  SAMPLING  LOG 


Project:  Galena  Airport  RI/FS 

Client:  AFCEE 

Well  ID:  0|-VA^LJ  ~  QcK- 

Date: _ 

Time: _ 

Comments:  S _ 


L-ocation: 

Weather 

Samplers: 


Field  Measurements: 


OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft): 
Borehole  Volume  (gal): 


jML 


Product  Depth  (ft  btoc): 

Well  Depth  (ft  btoc):  </j~ 

Saturated  Thickness  (ft):  /'V*  ^  ^ 

3  Borehole  Volumes  (gal):  ^  .  ^0 


Purge/Sample  Method:  ^  .  PfLU^£/ 


■ISB 

Cum.  Vol. 

(degC) 

pH 

(pH  units) 

Conductlvi^ 

{uiiih(x$/cm> 

Commeots: 

Tz/^n 

^<6  NK 

_ ^ 

tZbV 

S/'tC^iiC  CfiOuctir^ - 

/  ^ 

4 

C'iri 

(27a> 

.H  ^ 

/Z70 

(f 

Final  Measurements: 


Temperature 


^  pH  ^  Conductivity _ ^  ^7^  Alkalinity 


E-306 


«R01)NDWATER  QUALITY  SAMPLING  LOG 


Project:  Galena  Airport  RI/FS 

Client:  AFCEE 

Well  ID:  0[  -  vwW  ■ 

Date: _ _ 

Time:  _ 


Comments: 


Location: 

Weather 

Samplers: 


Field  Measurements: 


OVM  Reading  (ppm):  _  ■ 

Water  Depth  (ft  btoc):  /6.  f  g 

Product  Thickness  (ft):  _ 

Borehole  Volume  (gal): _ p  » (n 


Product  D^th  (ft  btoc):  _ _ 

Well  Depth  (ft  btoc):  ?  ^ _ 

Saturated  Thickness  (ft):  ^  «  l3  7  ^ 

3  Borehole  Volumes  (gal):_ 


Purge/Sample  Method: 


-  4^/ 


time 

Cum.  Vol, 
6!^) 

Temp. 

WeeC) 

pH 

(pH  units) 

Ctmducd’vi^ 

{umtiois/cm} 

Comments: 

r 

Cf'£f  7 

/& sv 

Za 

U(ol 

/  f 

4^ 

dar^O 

^327 

. 

Final  Measurements: 
Temperature  _ 


pH 


Conductivity 


9^0 


Alkalinity 


3 


E-307 


Project: 
Client; 


Well  ID 
Date 
Time 

Comments 


Galena  Airport  RI/FS 
AFCEE 

OImMU  -  do 

i- 

_ 


:  §’^7c; 


Location: 

Weather 

Samplers: 


Field  Measurements: 

OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft): 
Borehole  Volume  (gal): 

Purge/Sample  Method: 


Product  Depth  (ft  btoc): 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft): 

3  Borehole  Volumes  (gal): 


Time 

Cum.  Vol.  1 
feal)  1 

5 

Tamp, 

WesC) 

i||ii|i||i 

(pH  units) 

Conductivity 

{umlios/cm> 

/Sjd/1 

/o 

s 

- *T  1- - 

i2  io 

y'L. 

I3DO 

'Zo 

{^Sco 

- 4— I - 

1 3oo 

r^.(P 

1  9>OC> 

Commeotst 


ijdt  oofgj  Sm 


1 1- 


Final  Measurements: 

Temperature  _ ^ 


Conductivity 


Alkalinity 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


Well  ID:  0\  -vVyU)  -  Q  ~J 

Date: 

Time: _ /Z/Q  - _ 

Comments:  ifOc 


Location: _ ^ 

Weather 

Samplers: 


Field  Measurements: 


OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft): 
Borehole  Volume  (gal): 


Purge/Sample  Method: 


Product  Depth  (ft  btoc): 
Well  Depth  (ft  btoc): 


MIS. 


ua.L^ 


Saturated  Thickness  (ft):  ^7,  m 

3  Borehole  Volumes  (gal): 


Time 


Cum.  V^. 
feel) 


Temp. 

<degC) 


pH 

(pBl  units) 


Ctmdu;^^^ 

si(un)hiBstaa)l 


^'^Comments: 


Project; 

Client: 


Galena  Airport  RI/FS 
AFCEE 

Well  ID:  O I  -  Uj  ^  O 
Date: 

Time: _  /yVo 

Comments: 


LxKJation: 

Weather  . 

Samplers:  ^  , 


Field  Measurements: 

OVM  Reading  (ppm); 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft): 
Borehole  Volume  (gal): 


Product  Depth  (ft  btoc):  _ 
Well  Depth  (ft  btoc):  _ 

Saturated  Thickness  (ft):  _ 
3  Borehole  Volumes  (gal): 


c/3  Ml 


Purge/Sample  Method:  (l/AUX^  -  L)  ) 


Time .  Cum.  Vol.  Temp. 

feal)  1  <degC) 


-^/^ryipL^  to! iJcl 


Final  Measuremejn 


Temperature 


Conductivity 


E-310 


Field  Measurements: 


OVM  Reading  (ppm):  _ 

Water  Depth  (ft  btoc): 

Product  Thickness  (ft):  _  . 

Borehole  Volume  (gal):  /  ^  ^ 


Product  Depth  (ft  btoc):  _ 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft):  _ 
3  Borehole  Volumes  (gal): 


7^ 


Purge/Sample  Method: 


Final  Measurements: 
Temperature  _ 


pH 


Conductivity 


Alkalinity 


E-311 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


Well  ID: 
Date: 
Time: 

Comments: 


O^-  ntuj  o  3 

y^/6  -  'y+ 

- ^  c>7v-u.'. 


Location: 

Weather 

Samplers: 


Field  Measurements 


Product  Depth  (ft  btoc):  _ 

Well  Depth  (ft  btoc); 

Saturated  Thickness  (ft):  3^ 

3  Borehole  Volumes  (gal): 


Final  Measurements: 
Temperature  _ 


Conductivity 


/r7<5 


Alkalinity 


E-312 


r^ROUNDWATER  QUALITY  SAMPLING  LOG_ 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


Well  ID: 
Date: 
Time: 


Location: 

Weather 
Samplers: 


Comments: 


Field  Measurements: 


OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft): 
Borehole  Volume  (gal): 

Purge/Sample  Method: 


O  OO 


Product  Depth  (ft  btoc): 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft): 


-^3.71  ■_ 


3  Borehole  Volumes  (gal): _ 


Time 

Commeotst 

N^] 

giSiiS 

n^H 

KEI^Hl 

IMi 

loUc? _ 

1(»3C> _ 

ntSM 

Ulo _ 

1  *  »  - - - 

l^/l  ^ 

mmM 

IRffPiH 

1(2^ 

R^HII 

EI^B 

[S» 

ilZo 

nn 

UlC 

1  /  '-V - - - 

- ^ ^ ^ - 

. 

Final  Mea^rements: 


Temperature 


3 


pH 


415: 


Conductivity 


)  s<v»y-‘' 

1116 


Alkalinity  G.L0 


E-315 


Project: 

Client: 


Well  ID 
Date 
Time 


Galena  Airport  RJ/FS 
AFCEE 

_ ca, 

O/L^  hd'P  (X£^ 


Location;  f-f'  /J  iCJ  ^  Ji'n  . 

Weather  P//y  ^  ~ 

Samplers:  _ 


-  /; 


^  h  L- 


Field  Measurements: 


OVM  Reading  (ppm): 

Water  Depth  (ft  btoc): 

Product  Thickness  (ft):  _  _ 

Borehole  Volume  (gal):  2  ^ 


Purge/Sample  Method: 

Time . 


Cu0i.  V<rt. 
feal) 

■r _ 


..  Temp, 
<degC) 

T/vn 
(pH  units) 

J.  op  << 

ii/fp  ^5^ 

(i>v7% 

-  5“ 

Mpf  '  5 

((jT^ 

Product  Depth  (ft  btoc): 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft): 

3  Borehole  Volumes  (gal): 


Cnnductivi^ 

lumhos/cm) 


nio 

Il2S_ 

n^o 


6r  .  1  Cffluraentst" ; : 


ilo 


Final  Measurement 


Temperature 


Conductivity 


Alkalinity 


E-3 


[%] 


E-319 


Project: 

Client: 


Well  ID: 
Date: 
Time: 

Comments: 


Galena  Airport  RI/FS 
AFCEE 

ZTcZzF 


Location:  hear  <L) 

Weather  S'  Lt  ^ 

Samplers:  13;JC  ,  SC  H 


Field  Measurements: 

OVM  Reading  (ppm):  (2^ 

Water  Depth  (ft  btoc):  _ 

Product  Thickness  (ft):  _ 

Borehole  Volume  (gal): _ 

Purge/Sample  Method:  —Jlk. 


Cum*  VoL 


3 


Product  Depth  (ft  btoc): 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft): 

3  Borehole  Volumes  (gal): 


Cunductivi^ 


Comments^ 


4.1/^ 

<>47 

(SZc. 

6.S  1 

6.5-5' 

/cc/c5'  c 


Final  Measurements: 

Temperature  _ 


Conductivity 


Alkalinity 


i 


Project;  Galena  Airport  RI/FS 

Client:  AFCEE 

Lxjcation: 

Weather 

Samplers:  _ 

Comments:  _ _ _  _ _ _ _ 


Well  ID;  OS  -  ~  ^3> 

Date:  ^  ^ 

Time:  /3f^^ _ 


Fidd  Measurements: 

OVM  Reading  (ppm):  _ 

Water  Depth  (ftbtoc):  ,  Vy"  ~ 

Product  Thickness  (ft):  _ 

Borehole  Volume  (gal):  / 


Product  Depth  (ft  btoc): 
Well  Depth  (ft  btoc); 
Saturated  Thickness  (ft): 

3  Borehole  Volumes  (gal): 


.^7,  STD 


GROUNDWATER  QUALITY  SAMPLING  LOG 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 

Well  ID:  '/lIcC  'f  V 

Date:  d)?  /9-  ^ 

Time:  /3Sc) _ 


Location: 

Weather 


Samplers: 


Comments:  i'f 


c^dV  i  0^  fiAX-cUc^^v^  \  /  3  ^  ^  h  /o^  ST 


Field  Measuranents: 


OVM  Reading  (ppm):  /16 

Water  Depth  (ft  btoc):  _ 


Product  Depth  (ft  btoc):  _ 

Well  Depth  (ft  btoc):  :?c;^ 


Product  Thickness  (ft):  —  _ 

Borehole  Volume  (gal):{^ifec»2  / .  5?  ^ 


Saturated  Thickness  (ft):  2.  f  »  5 


3  Borehole  Volumes  (gal):  la 


Purge/Sample  Method: 


lime 

Cum.  Vul, 
(Eal) 

Temp. 

(d^ 

pH 

(pHimits) 

Conductivity 

{umhos/cm) 

CtHuments: 

/5' 

Ws 

^.y5" 

f /<5 

fSS'T^ 

AS 

3 

if 

I5S^ 

35^ 

KC.a 

n 

6.5^^ 

>c 

3 

A.53r 

ff 

Final  Mea<mrements: 


Temperature 


pH 


6.35" 


Conductivity 


Alkalinity 


E-322 


Project; 

Client; 


Galena  Airport  RX/FS 
AFCEE 


Well  ID:  Olh~  tM UJ^O! 

Date:  ~  7  - 

Time: _ _ 

Comments: 


Location: 

Weather 

Samplers: 


Field  Measurements: 


OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Tluckness  (ft): 
Borehole  Volume  (gal): 


ZTPFT 


Product  Depth  (ft  btoc): 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft): 

3  Borehole  Volumes  (gal): 


31.  S 


Purge/Sample  Method: 


uU yb^  Vv\  f44€X^ 


Time 


Cum,  Vul, 
feal) 


Temp. 

(degC) 


pH 

(pH  units) 


Conductivity 
<mnlio$/cm} 


Comments; 


iT>T- 


i'h'D 


t3t) 


Zo 


(i.5  f 


3f 


dsiKrS 


13% 


(Cfcj-  7  cJi 


CO 


Field  Measurements: 


OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 


Product  Thickness  (ft): 
Borehole  Volume  (gal): 


Product  Depth  (ft  btoc): 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft): 


3  Borehole  Volumes  (gal): 


E-325 


Project: 

Client: 


Galena  Airport  Rl/FS 
AFCEE 


Well  ID:  0{^-  imU^~<D*4 

Date:  ^-^11  _ 

Time: _ //9  _ 


Comments: 


Location: 

Weather 

Samplers: 


^loyi£^  ,  .?  f  ^ 

^  Jn>^ 


Field  Measurements: 


OVM  Reading  (ppm):  _ 

Water  Depth  (ft  btoc):  _ 

Product  Thickness  (ft):  _ _ 

Borehole  Volume  (gal):  ,3  /  I 


Product  Depth  (ft  btoc): 

Well  Depth  (ft  btoc): 

Saturated  Thickness  (ft):  ^  ^  VVy 

3  Borehole  Volumes  (gal):__ 


Purge/Sample  Method: 


<C - aley 


v.SEime:.; 


I  5h  I  Cfliwfeicti^^y 


Comments^ 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


Well  ID: 

Date:  _ 

Time: 


Location:  ft 

Weather  (1  (_pc^L^ 
Samplers: 


Comments: 


Field  Measurements: 


OVM  Reading  (ppm):  _ _ 

Water  Depth  (ft  btoc):  /5/7^ 

Product  Thickness  (ft): 

Borehole  Volume  (gal):  ^  ^ 


Product  Depth  (ft  btoc): 

Well  Depth  (ft  btoc): 

Saturated  Thickness  (ft):  _ 

3  Borehole  Volumes  (gal):  /3cj 


GROUNDWATER  QUALITY  SAMPLING  LOG 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 

-  /?7  CU  -^0  (o 


Well  ID:  _ 

Date: 

Time:  J'ST' 


Comments: 


Location: 

Weather 

Samplers:  ^ c.  Q-  - - - 


Field  Measurements: 

OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Thicbiess  (ft): 
Borehole  Volume  (gal): 

Purge/Sample  Method: 


/6p.  y 


Product  Depth  (ft  btoc):  _ 
Well  Depth  (ft  btoc):  _ 

Saturated  Thickness  (ft):  _ 
3  Borehole  Volumes  (gal): 


JL^ 


^Hme 

Cum,  Vol. 
fed) 

T«mp. 

(degC) 

pH 

feH  units) 

Cimductivi^ 

{umftos/cm} 

Commends: 

5 

H^IH 

IUBBL 

QR^ami 

/5' 

- — 

^  f%0 

/  V 

J-0 

5' 

(^■^1 

^  ^0^-0 

Ciu-^ 

/Cd^ 

'•r 

(o.<47 

^  ^OST) 

^  ( ^cX  A- .  _ 

ftS'OS' 

35" 

5~ 

(,M‘^ 

^  P^s-z: 

/!  UjXA-  . 

u 

Final  Measurements; 
Temperature 


pH  urn.  Conductivity  ^  0  _  Alkalinity 


0.^~/ 0^ A 


E-329 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


Well  ID: 
Date: 
Time: 


:  c>^.  AA  U  -  D  T 


Location: 

Weather 

Samplers: 


■icdi  r 


Comments 


Field  Measurements: 

OVM  Reading  (ppm):  _ 

Water  Etepth  (ft  btoc):  _ ^ 

Product  Thickness  (ft):  _ 

Borehole  Volume  (gal): _ 

Purge/Sample  Method:  Qy, 


,  T0C-~ 


Product  Depth  (ft  btoc):,  _ 
Well  Depth  (ft  btoc):  _ 

Saturated  Thickness  (ft):  _ 
3  Borehole  Volumes  (gal): 


7^ _ 

^ _ 


Time: 

Cuni..V<H. 

Temp^ 

pH 

fed) 

<de 

g.Q . - 

(pH  units) 

/HjK 

I/nl 

Tf, 

!  r 

O' .5^ 

/ 

((o5' 

35" 

%ff/  -T" 

i|0'^ 

S'O 

v«r/ 

zo 

5^ 

Uo4 

Cp*(pi 

Conductivity 

<umhos/cm) 


Comments: 


Final  Measurements: 

Temperature 


L  Lf 


Conductivity 


/3% 


Alkalinity 


{O  , 


i 


Final 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


Well  ID: 
Date: 
Time: 


Comments: 


-  I'M  vj  -  o  M 

. ^  fi 


oc 


j-o  *  p  C  c- 


0~i^ 


location: 

Weather  - 

Samplers:  {  ^30  H 

l._  \  tV\  e-  cL^  V- 


Field  Measurements: 


OVM  Reading  (ppm);  _ ^ 

Water  Depth  (ft  btoc):  1  ^  ^ 

Product  Thickness  (ft): 

Borehole  Volume  (gal): 


2^ 


Product  Depth  (ft  btoc):  _ 

Well  Depth  (ft  btoc):  ^1  "1  ^ 

Saturated  Thickness  (ft):  ^  ^ 

3  Borehole  Volumes  (gal):  ^4  v  H  & 


iriiiKiii’iK 


I  lici  V  M 


I 


Comments: 


Fldd  Measurements: 

OVM  Reading  (ppm); 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft): 
Borehole  Volume  (gal): 


2'0 


m 


Ce 


'ZU3< 


Product  Depth  (ft  btoc):  _ 

Well  Depth  (ft  btoc):  2^^  ^ 

Saturated  Thickness  (ft):  _ 7  >  3  S 

3  Borehole  Volumes  (gal): _  _ HJl- 


E-337 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft); 
Borehole  Volume  (gal): 


Comments:  Toe-  (H^ 


Field  Measurements: 


OVM  Reading  (ppm):  _ _ 

Water  Depth  (ft  btoc): 

Product  Thickness  (ft):  _ 

Borehole  Volume  (gal):  3  / « 


Product  D^th  (ft  btoc);  _ 

Well  Depth  (ft  btoc):  .3^  PiT 

Saturated  Thickness  (ft):  _ 3L  T.-3  2 — 

3  Borehole  Volumes  (gal):  T 


E-339 


HROIINDWATER  QUALITY  SAMPLING  LOG 


Project:  Galena  Airport  RI/FS 

Client:  AFCEE 

Well  ID:  |C  ~  WU  ~  Ol> 

Date:  _ _ 

Time: _ 


Comments:  \0^  ^ 


Location: 

Weather 

Samplers: 


Field  Measurements: 

OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Tluckness  (ft): 
Borehole  Volume  (gal): 


Product  Depth  (ft  btoc): 

Well  Depth  (ft  btoc): 

Saturated  Thickness  (ft):  _ _ 

3  Borehole  Volumes  (gal): _  ^  /) 


A/7,  ¥7 


3- 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


Comments:  [ 


06" 


Location: 


Samplers: 


lUfLk  iui 


Bleld  Measurements: 


OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft): 
Borehole  Volume  (gal): 


Product  D^th  (ft  btoc): 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft): 

3  Borehole  Volumes  (gal): 


Purge/Sample  Method: 


Cum.  VpI. 


Cundhtctlv!^ 

{umhos/cm) 


Cmnraeatst 


Final  Measurements: 


Temperature 


Conductivity 


Alkalinity 


E-342 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


Well  ID;  13-MiO-  03"?  Location:  CWtU)!  'ToWtr  2>^-tCl^ 

Date:  9//7/f<^  Weather 

Time:  '  /  9^06  Samplers:  R/C/ _ 

Comments;  7.  Q 

/oo/)  Ofnriuc^]^  fix^-Z-Pp^  r'tcijOlS' 


Field  Measurements: 


OVM  Reading  ^pm): 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft): 
Borehole  Volume  (gal): 


R.TT 


Product  Depth  (ft  btoc):  ' _ 

Well  Depth  (ft  btoc):  3^ 

Saturated  Thickness  (ft):  _ 

3  Borehole  Volumes  (gal):  ^S. 


Purge/Sample  Method:  pAJW^  U.'l^  Ll  tp  Iff  / 


Project: 

Client: 


Galena  Airport  RI/FS 
AFCEE 


OVM  Reading  (ppm): 
Water  Depth  (ft  btoc): 
Product  Thickness  (ft): 
Borehole  Volume  (gal): 


Product  D^th  (ft  btoc): 
Well  Depth  (ft  btoc): 
Saturated  Thickness  (ft): 


3  Borehole  Volumes  (gal):  JZjIc>,~^ 


Purge/Sample  Method: 


Water  Level  Survey  Results 


GALENA,  ALASKA 

Monitoring  Well  Water  Level  Data 

1993  Survey  Data 

4-JULY-92 

29-JULY-92 

15-AUG-93 

Elevation 

H20  Depth  Total  Depth 

Water 

H20  Depth 

Total  Depth 

Water 

H20  Depth 

Total  Depth 

Water 

WeULD. 

Northing 

Easting 

To  TOC 

(From  TOC(From  TOC) 

Elevation 

^rom  TOC)  (From  TOC) 

Elevation 

^rom  TOQ  (From  TOQ 

Elevation 

P  Ol-MW-Ol 

3925415.79 

1811197.63 

145.98 

15.16 

130.82 

^  Ol-MW-02 

3925631.78 

1811354.63 

145.50 

14.82 

130.68 

Ol-MW-03 

3925745.10 

1811323.05 

147.29 

7.91 

28.36 

139.38 

11.23 

28.26 

136.06 

16.43 

130.86 

Ol-MW-04 

3925634.72 

1811183.64 

144.79 

5.75 

22.68 

139.04 

8.67 

22.66 

136.12 

13.92 

130.87 

Ol-MW-05 

3925523.35 

1811148.49 

146.57 

8.05 

25.96 

138.52 

10.60 

25.90 

135.97 

15.75 

130.82 

Ol.MW-06 

3925450.64 

1811349.18 

147.27 

7.86 

26.81 

139.41 

11.28 

26.81 

135.99 

16.20 

131.07 

Ol-MW-07 

3925231.05 

1811068.65 

143.19 

23.39 

119.80 

Ol-MW-08 

3925198.04 

1811266.41 

153.49 

22.07 

131.42 

OLMW.02 

3925268.76 

1812283.24 

147.20 

17.01 

130.19 

04-MW-03 

3925460.08 

1812401.51 

145.55 

14.49 

131.06 

05-MW-01 

3926266.22 

1804905.55 

150.64 

20.96 

53.88 

129.68 

05-MW-02 

3925967.52 

1805428.72 

149.51 

19.85 

53.48 

129.66 

05>MW-03 

3926037.36 

1805183.76 

147.93 

05-MW-04 

3926029.31 

1805029.33 

145.82 

16.21 

49.20 

129.61 

05-MW*05 

3925969.98 

1804904.41 

145.57 

16.09 

129.48 

05-MW-06 

3926176.70 

1804528.75 

144.71 

15.08 

49.66 

129.63 

05-MW-Cr7 

3926111.00 

1804843.18 

145.91 

6.78 

28.37 

139.13 

05-MW-08 

3926573.32 

1804993.75 

145.73 

6.52 

28.90 

139.21 

05-MW-09 

3926898.84 

1804765.31 

147.31 

8.20 

28.63 

139.11 

17.38 

28.63 

129.93 

05-MW-10 

3926151.95 

1805152.54 

147.90 

12.66 

30.09 

135.24 

18.76 

30.09 

129.14 

05-MW-ll 

3926508.77 

1804453.98 

149.13 

10.25 

23.18 

138.88 

05-MW-12 

3926157.70 

1804305.71 

147.16 

8.60 

25.03 

138.56 

05-MW-13 

3926306.86 

1804190.23 

147.01 

05.MW-14 

3925586.00 

1805078.00 

142.05 

05-MW-15 

3925725.23 

1804486.96 

143.34 

^06>MW>01 

3926640.00 

1803588.76 

151.30 

21.70 

52.41 

129.60 

P06-MW-O2 

3926438.83 

1803544.45 

147.91 

18.40 

52.64 

129.51 

06-MW-03 

3926136.57 

1803300.78 

144.59 

16.28 

48.70 

128.31 

15.24 

48.36 

129.35 

06-MW-04 

3926311.90 

1803047.49 

142.70 

13.36 

48.43 

129.34 

06-MW-05 

3926368.72 

1803214.00 

144.14 

5.16 

18.01 

138.98 

06-MW-06 

3926311.42 

1803740.11 

148.92 

9.93 

30.01 

138.99 

06-MW-07 

3927008.19 

1803826.28 

151.90 

09-MW-01 

3925887.18 

1802988.49 

142.55 

13.31 

48.45 

129.24 

09-MW-02 

3925561.03 

1802813.90 

140.52 

11.41 

44.93 

129.11 

09-MW-03 

3926365.99 

1802303.17 

143.78 

14.54 

129.24 

09.MW>(M 

3926072.77 

1802387.37 

145.52 

16.33 

129.19 

09-MW-05 

3926630.27 

1802495.32 

141.34 

11.99 

129.35 

09-MW-06 

3926844.91 

1802850.48 

140.41 

10.94 

129.47 

09-MW-07 

3927135.32 

1803116.58 

143.67 

4.94 

23.71 

138.73 

09-MW-08 

3926230.77 

1802612.25 

150.21 

15.66 

28.65 

134.55 

21.91 

128.30 

09-MW-10 

3926424.14 

1802644.80 

166.07 

09-MW-ll 

3926573.80 

1802774.34 

163.25 

09-MW-12 

3926198.21 

1802958.84 

141.23 

2.49 

21.70 

138.74 

12.85 

128.38 

09-MW-14 

3925903.33 

1802573.13 

146.92 

17.74 

129.18 

09-MW-15 

3925290.16 

1802754.76 

142.62 

lO-MW-01 

3926165.16 

1803467.19 

144.39 

9.84 

46.70 

134.55 

14.99 

129.40 

lO-MW-02 

3925989.13 

1803620.63 

144.62 

10.61 

47.79 

134.01 

15.26 

129.36 

lO-MW-03 

3925916.26 

1803383.92 

145.00 

10.18 

47.64 

134.82 

15.69 

47.64 

129.31 

lO-MW-04 

3925545.84 

1803251.22 

143.05 

11-MW-Ol 

No  survey  data  for  this  well 

2.55 

18.39 

-2.55 

11.85 

18.39 

-11.85 

^ll-MW-02 

3926502.02 

1803274.10 

143.82 

5.03 

21.26 

138.79 

^12-MW-Ol 

3924457.46 

1804255.74 

141.26 

12-MW-02 

3924455.73 

1804963.34 

139.46 

10.30 

129.16 

GALENA,  ALASKA 

Monitoring  Well  Water  Level  Data 

1993  Survey  Data 

18-AUG-93 

l-JULY-93 

13-SEPT-93 

Elevation 

H20  Depth 

Total  Depth 

Water 

H20  Depth 

Total  Depth 

Water 

H20  Depth 

Total  Depth 

Water 

WeU  I.D. 

Northing 

Easting 

To  TOC 

prom  TOQ  (From  TOQ 

Elevation 

^rom  TOC)  (From  TOQ 

Elevation 

brom  TOQ  (From  TOQ 

Elevation  i 

Ol-MW-OI 

3925415.79 

1811197.63 

145.98 

16.73 

49.94 

129.25' 

Ol-MW-02 

3925631.78 

1811354.63 

145.50 

15.29 

29.52 

130.21 

Ol-MW-03 

3925745.10 

1811323.05 

147.29 

16.86 

28.00 

130.43 

01-MW-CW 

3925634.72 

1811183.64 

144.79 

14.58 

22.39 

130.21 

Ol-MW-05 

3925523.35 

1811148.49 

146.57 

16.58 

25.68 

129.99 

Ol-MW-06 

3925450.64 

1811349.18 

147.27 

16.41 

26.81 

130.86 

Ol-MW-07 

3925231.05 

1811068.65 

143.19 

Ol-MW-08 

3925198.04 

1811266.41 

153.49 

04-MW-02 

3925268.76 

1812283.24 

147.20 

10.38 

22.63 

136.82 

17.80 

18.07 

129.40 

M-MW-03 

3925460.08 

1812401.51 

145.55 

12.81 

17.77 

132.74 

13.84 

22.72 

131.71 

05-MW-01 

3926266.22 

1804905.55 

150.64 

20.96 

53.88 

129.68 

17.47 

53.82 

133.17 

21.73 

53.88 

128.91 

05-MW-02 

3925967.52 

1805428.72 

149.51 

19.84 

53.48 

129.66 

16.35 

53.12 

133.16 

20.78 

53.48 

128.73 

05-MW-03 

3926037.36 

1805183.76 

147.93 

18.25 

129.68 

13.81 

53.67 

134.12 

19.21 

53.73 

128.72 

05-MW-CM 

3926029.31 

1805029.33 

145.82 

16.25 

49.20 

129.57 

17.72 

49.20 

128.10 

05-MW-05 

3925969.98 

1804904.41 

145.57 

18.28 

50.70 

127.29 

05-MW-06 

3926176.70 

1804528.75 

144.71 

15.08 

49.66 

129.63 

10.66 

29.14 

134.05 

15.81 

49.66 

128.90 

05-MW-07 

3926111.00 

1804843.18 

145.91 

16.10 

129.81 

17.78 

28.35 

128.13 

05-MW-08 

3926573.32 

1804993.75 

145.73 

15.79 

129.94 

11.23 

28.44 

134.50 

16.39 

28.79 

129.34 

05-MW-09 

3926898.84 

1804765.31 

147.31 

17.39 

28.63 

129.92 

12.78 

28.26 

134.53 

18.92 

28.63 

128.39 

05-MW-10 

3926151.95 

1805152.54 

147.90 

18-80 

30.09 

129.10 

19.99 

30.06 

127.91 

05-MW-ll 

3926508.77 

1804453.98 

149.13 

14.95 

27.86 

134.18 

05-MW-12 

3926157.70 

1804305.71 

147.16 

12.87 

24.81 

134.29 

05-MW-13 

3926306.86 

1804190.23 

147.01 

05-MW-14 

3925586.00 

1805078.00 

142.05 

05-MW-15 

3925725.23 

1804486.96 

143.34 

06-MW-01 

3926640.00 

1803588.76 

151.30 

21.77 

52.41 

129.53 

17.10 

52.41 

06-MW-02 

3926438.83 

1803544.45 

147.91 

18.46 

52.64 

129.45 

13.89 

52.64 

134.02 

06-MW-03 

3926136.57 

1803300.78 

144.59 

15.23 

48.36 

129.36 

10.89 

48.36 

133.70 

06-MW-(W 

3926311.90 

1803047.49 

142.70 

13.38 

48.43 

129.32 

8.98 

48.43 

133.72 

06-MW-05 

3926368.72 

1803214.00 

144.14 

14.60 

129.54 

10.14 

17.94 

134.00 

06-MW-06 

3926311.42 

1803740.11 

148.92 

19.27 

129.65 

14.68 

29.72 

134.24 

06-MW-07 

3927008.19 

1803826.28 

151.90 

09-MW-01 

3925887.18 

1802988.49 

142.55 

13.29 

48.45 

129.26 

9.12 

47.34 

133.43 

14.50 

48.45 

128.05 

09-MW-02 

3925561.03 

1802813.90 

140.52 

11.37 

44.93 

129.15 

7.35 

44.93 

133.17 

09-MW-03 

3926365.99 

1802303.17 

143.78 

10.25 

46.96 

133.53 

16.52 

47.24 

127.26 

09-MW-(W 

3926072.77 

1802387.37 

145.52 

12.12 

7.02 

133.40 

17.40 

47.12 

128.12 

09-MW-05 

3926630.27 

1802495.32 

141.34 

7.55 

47.00 

133.79 

12.71 

47.10 

128.63 

09-MW-06 

3926844.91 

1802850.48 

140.41 

6.32 

46.51 

134.09 

11.67 

46.84 

128.74 

09-MW-07 

3927135.32 

1803116.58 

143.67 

9.35 

23.65 

134.32 

14.69 

23.74 

128.98 

09-MW-08 

3926230.77 

1802612.25 

150.21 

09-MW-10 

3926424.14 

1802644.80 

166.07 

09-MW-ll 

3926573.80 

1802774.34 

163.25 

09-MW-12 

3926198.21 

1802958.84 

141.23 

09-MW44 

3925903.33 

1802573.13 

146.92 

13.58 

25.12 

133.34 

18.91 

25.19 

128.01 

09-MW-15 

3925290.16 

1802754.76 

142.62 

lO-MW-01 

3926165.16 

1803467.19 

144.39 

15.00 

129.39 

15.88 

46-44 

128.51 

lO-MW-02 

3925989.13 

1803620.63 

144.62 

15.25 

129.37 

16.33 

47.43 

128.29 

lO-MW-03 

3925916.26 

1803383.92 

145.00 

15.67 

47.64 

129.33 

16.84 

47.58 

128.16 

lO-MW-04 

3925545.84 

1803251.22 

143.05 

11-MW-Ol 

No  survey  data  for  this  well 

11.91 

18.39 

41.91 

7.30 

18.2 

ll-MW-02 

3926502.02 

1803274.10 

143.82 

14.43 

129.39 

9.87 

21.26 

133.95 

1 

12-MW-Ol 

3924457.46 

1804255.74 

141.26 

8.49 

28.77 

132.77 

14.27 

28.93 

126.99  ^ 

12-MW-02 

3924455.73 

1804963.34 

139.46 

6.45 

25.31 

133.01 

. 

12.28 

26.13 

127.18 

E-348 


GALENA,  ALASKA 

Monitoring  Well  Water  Level  Data 

1993  Survey  Data 

06-OCT>93 

9-JAN-94 

19-APR-94 

Elevation 

H20  Depth 

Total  Depth 

Water 

H20  Depth  Total  Depth 

Water 

H20  Depth  Total  Depth 

Water 

k  WeUI.D. 

Northing 

Easting 

To  TOC 

(From  TOC)  (From  TOC) 

Elevation 

(From  TOC)  (From  TOC) 

Elevation 

(From  TOQ  (From  TOC) 

Elevation 

P  Ol-MW-01 

3925415.79 

1811197.63 

145.98 

Ol-MW-02 

3925631.78 

1811354.63 

145,50 

Ol-MW-03 

3925745.10 

1811323.05 

147.29 

Ol-MW-04 

3925634.72 

1811183.64 

144.79 

Ol-MW-05 

3925523.35 

1811148.49 

146.57 

Ol-MW-06 

3925450.64 

1811349.18 

147,27 

Ol-MW-07 

3925231.05 

1811068.65 

143,19 

Ol-MW-08 

3925198.04 

1811266.41 

153.49 

04-MW-02 

3925268.76 

1812283.24 

147.20 

04-MW-03 

3925460.08 

1812401.51 

145.55 

05-MW-01 

3926266.22 

1804905.55 

150.64 

21.31 

53.88 

129.33 

28.07 

122.57 

05-MW-02 

3925967.52 

1805428.72 

149.51 

20,38 

53.48 

129.13 

26.89 

122.62 

32.01 

117.50 

05-MW-03 

3926037.36 

1805183.76 

147.93 

18.78 

53.73 

129.15 

25.4 

122.53 

05-MW-04 

3926029.31 

1805029.33 

145,82 

16.91 

49.20 

128.91 

05-MW-05 

3925969.98 

1804904.41 

145.57 

27.69 

117.88 

05-MW-06 

3926176.70 

1804528.75 

144.71 

15.45 

49,66 

129.26 

22.27 

122.44 

27.38 

117.33 

05-MW-07 

3926111.00 

1804843.18 

145.91 

16.36 

129.55 

24.28 

121.63 

05-MW-08 

3926573.32 

1804993.75 

145.73 

16.00 

28,9 

129.73 

23.65 

122.08 

27.93 

117.80 

05-MW-09 

3926898.84 

1804765.31 

147.31 

17.67 

28.63 

129.64 

25.77 

121.54 

05-MW-10 

3926151,95 

1805152.54 

147.90 

18.49 

30.09 

129.41 

05-MW-ll 

3926508.77 

1804453.98 

149,13 

26.77 

122.36 

05-MW-12 

3926157.70 

1804305.71 

147.16 

17.74 

25.03 

129.42 

25.93 

121.23 

05-MW-13 

3926306.86 

1804190.23 

147,01 

17.69 

129.32 

24.57 

122.44 

05-MW-14 

3925586.00 

1805078.00 

142.05 

05.MW-15 

3925725.23 

1804486.96 

143.34 

20.94 

122.40 

^  06-MW-01 

3926640.00 

1803588.76 

151.30 

21.90 

52.41 

129.40 

28.78 

122.52 

P06-MW-O2 

3926438.83 

1803544.45 

147.91 

18.67 

52.64 

129.24 

25.45 

122.46 

30.50 

117.41 

06-MW-03 

3926136.57 

1803300.78 

144.59 

15.75 

48.7 

128.84 

22.19 

122.40 

27.40 

117.19 

06-MW-04 

3926311.90 

1803047.49 

142.70 

13.82 

48.43 

128.88 

20.38 

122.32 

06-MW-05 

3926368.72 

1803214.00 

144.14 

14.95 

18.01 

129.19 

06-MW-06 

3926311.42 

1803740.11 

148.92 

19.51 

30.01 

129.41 

26.3 

122.62 

29.78 

119.14 

06-MW-07 

3927008.19 

1803826.28 

151.90 

22.51 

129.39 

29.35 

122.55 

09-MW-01 

3925887.18 

1802988.49 

142.55 

14.05 

48.45 

128.50 

20.21 

122.34 

25.46 

117,09 

O9.MW-O2 

3925561.03 

1802813.90 

140.52 

12.49 

44.93 

128.03 

09-MW-03 

3926365.99 

1802303.17 

143.78 

26.49 

117.29 

09-MW-04 

3926072.77 

1802387.37 

145.52 

28.38 

117.14 

09-MW-05 

3926630,27 

1802495.32 

141.34 

24.12 

117.22 

09-MW-06 

3926844.91 

1802850.48 

140.41 

22.98 

117.43 

09-MW-07 

3927135.32 

1803116.58 

143.67 

09-MW-08 

3926230.77 

1802612.25 

150.21 

09-MW-10 

3926424.14 

1802644.80 

166.07 

09-MW-ll 

3926573.80 

1802774.34 

163.25 

09-MW-12 

3926198.21 

1802958.84 

141.23 

09-MW-14 

3925903.33 

1802573.13 

146.92 

25.15 

121.77 

09-MW-15 

3925290.16 

1802754.76 

142.62 

14.97 

127.65 

20.36 

122,26 

25.67 

116.95 

10*MW-01 

3926165.16 

1803467.19 

144.39 

21.96 

122.43 

lO-MW-02 

3925989.13 

1803620.63 

144.62 

lO-MW-03 

3925916.26 

1803383.92 

145.00 

16.38 

47.64 

128.62 

22.68 

122.32 

28.01 

116.99 

lO-MW-04 

3925545.84 

1803251.22 

143.05 

14.95 

128.10 

20.85 

122.20 

11-MW-Ol 

No  survey  data  for  this  well 

12.09 

18.39 

-12.09 

^n-MW-02 

3926502.02 

1803274.10 

143.82 

14.66 

21.26 

129.16 

W  12-MW-Ol 

3924457.46 

1804255,74 

141.26 

12-MW-02 

3924455,73 

1804963.34 

139.46 

GALENA,  ALASKA 

Monitoring  Well  Water  Level  Data 

1993  Survey  Data 

24  SEP-94 

Elevation 

H20  Depth 

Total  Depth 

Water 

WeU  I.D. 

Northing 

Easting 

To  TOC 

^rom  TOQ  (From  TOC) 

Elevation 

Ol-MW-01 

3925415.79 

1811197.63 

145.98 

Ol-MW-02 

3925631.78 

1811354.63 

145.50 

Ol-MW-03 

3925745.10 

1811323.05 

147.29 

Ol-MW-04 

3925634.72 

1811183.64 

144.79 

Ol-MW-05 

3925523.35 

1811148.49 

146.57 

Ol-MW-06 

3925450.64 

1811349.18 

147.27 

Ol-MW-07 

3925231.05 

1811068.65 

143.19 

Ol-MW-08 

3925198.04 

1811266.41 

153.49 

04-MW-02 

3925268.76 

1812283.24 

147.20 

04-MW-03 

3925460.08 

1812401.51 

145.55 

05-MW-01 

3926266.22 

1804905.55 

150.64 

05-MW-02 

3925967.52 

1805428.72 

149.51 

21.56 

127.95 

05-MW-03 

3926037.36 

1805183.76 

147.93 

05-MW-04 

3926029.31 

1805029.33 

145.82 

05-MW-05 

3925969.98 

1804904.41 

145.57 

05-MW-06 

3926176.70 

1804528.75 

144.71 

16.69 

128,02 

05-MW-07 

3926111.00 

1804843.18 

145.91 

05-MW-08 

3926573.32 

1804993.75 

145.73 

17.16 

128.57 

05-MW-09 

3926898.84 

1804765.31 

147.31 

05-MW-10 

3926151.95 

1805152.54 

147.90 

05-MW-ll 

3926508.77 

1804453.98 

149.13 

20.63 

128.50 

05-MW-12 

3926157.70 

1804305.71 

147.16 

18.89 

128.27 

05-MW-13 

3926306.86 

1804190.23 

147.01 

18.72 

128.29 

05-MW-14 

3925586.00 

1805078.00 

142.05 

19.29 

122.76 

05-MW-15 

3925725.23 

1804486.96 

143.34 

15.92 

127,42 

06-MW-01 

3926640.00 

1803588.76 

151.30 

22.87 

128.43 

06-MW-02 

3926438.83 

1803544.45 

147.91 

19.78 

128.13 

06-MW-03 

3926136.57 

1803300.78 

144.59 

17.00 

127.59 

06-MW-04 

3926311,90 

1803047.49 

142.70 

14.99 

127.71 

06-MW-05 

3926368.72 

1803214.00 

144.14 

16.19 

127.95 

06-MW-06 

3926311.42 

1803740.11 

148.92 

20.62 

128.30 

06-MW-07 

3927008.19 

1803826.28 

151.90 

23.30 

128.60 

09-MW-01 

3925887.18 

1802988.49 

142.55 

15.37 

127.18 

09-MW-02 

3925561.03 

1802813.90 

140.52 

13.84 

126.68 

09-MW-03 

3926365.99 

1802303.17 

143.78 

16.15 

127.63 

09-MW-04 

3926072.77 

1802387.37 

145.52 

18.20 

127.32 

09-MW-05 

3926630.27 

1802495.32 

141.34 

13.48 

127.86 

09-MW-06 

3926844.91 

1802850.48 

140.41 

12.17 

128.24 

09-MW-07 

3927135.32 

1803116.58 

143.67 

15.03 

128.64 

09-MW-08 

3926230.77 

1802612.25 

150.21 

09-MW-10 

3926424.14 

1802644,80 

166.07 

09-MW-ll 

3926573.80 

1802774.34 

163.25 

09-MW-12 

3926198.21 

1802958.84 

141.23 

09-MW-14 

3925903.33 

1802573.13 

146.92 

09-MW-15 

3925290.16 

1802754.76 

142.62 

lO-MW-01 

3926165.16 

1803467.19 

144.39 

16.81 

127.58 

lO-MW-02 

3925989.13 

1803620.63 

144.62 

lO-MW-03 

3925916.26 

1803383.92 

145.00 

17.77 

127.23 

lO-MW-04 

3925545.84 

1803251.22 

143.05 

11-MW-Ol 

No  survey  data  for  this  well 

ll-MW-02 

3926502.02 

1803274.10 

143.82 

15.76 

128.06 

12-MW-Ol 

3924457.46 

1804255.74 

141.26 

12-MW-02 

3924455.73 

1804963.34 

139.46 

E-350 


1992  Survey  Data 


RADIAN  CORPORATION 

Galena  and  Campion  AFS,  Alaska 
SAMPLE  LOCATIONS 

Site  01  (Fire  Training  Site) 


Site  04  (Ambient  Site) 


RADIAN.XLS 


E-353 


11/2/92 


Site  05  (POL) 


DESCRIPTION 


05-SD-01 


05-SD-02 


05-MW-01 


05-MW-02 


05-MW-03 


05-MW-04 


05-MW-05 


05-MW-06 


05-MW-07 


05-MW-08 


05-MW-09 


05-MW-10 


05-MW-1 1 


05-MW-12 


05-SB-01 


05-SB-02 


05-SB-03 


05-SS-01 


05-SS-02 


05-SS-03 


05-SS-04 


05-SS-05 


05-SS-06 


05-SS-07 


05-SS-08 


05-SS-09 


05-SS-10 


05-SS-1 1 


05-SS-12 


05-SS-13 


05-SS-14 


05-SS-15 


05-SW-01 


05-SW-02 


05-SW-03 


05-RW-01 


05-RW-02 


TOP  OF  WELL 
ELEVATION 


150.66 


149.55 


147.97 


145.84 


145.58 


144.58 


145.74 


145.42 


147.08 


147.69 


149.13 


146.97 


146.57 


146.08 


POINT  # 


1144 


1130 


1106 


1126 


1122 


1121 


1124 


1116 


1100 


1105 


1104 


1110 


1127 


1125 


1107 


1114 


1111 


1128 


1103 


1102 


1108 


1113 


1143 


1109 


1112 


1115 


1101 


1120 


1117 


1118 


1123 


1119 


1131 


1130 


1129 


1133 


1132 


NORTHING 


3926401 


3926508 


3926266 


3925967 


3926037 


3926029 


3925970 


3926176 


3926111 


3926573 


3926899 


3926152 


3926509 


3926157 


3926260 


3926083 


3926138 


3926537 


3926445 


3926380 


3926306 


3926279 


3926216 


3926208 


3926219 


3926129 


3926192 


3926020 


3926179 


3926131 


3926076 


3926089 


3926623 


3926508 


3926397 


3926131 


3926093 


EASTING 


1805059 


1805228 


1804906 


1805429 


1805184 


1805030 


1804904 


1804529 


1804843 


1 804994 


1804766 


1805153 


1804454 


1804306 


1 804959 


1 804968 


1805191 


1804511 


1 804697 


1 804752 


1 804963 


1 805078 


1804914 


1804996 


1805215 


1 804894 


1804771 


1 805026 


1 804646 


1804711 


1805216 


1804857 


1805137 


1805228 


1 805307 


1805104 


1 804964 


GROUND 

ELEVATION 


142.2 


136.8 


136.2 


136.8 


137.0 


144.3 


143.9 


Site  06  (Waste  Accumulation  Area) 


DESCRIPTION 


06-SD-01 


06-SD-02 


06-MW-01 


06-MW-02 


06-MW-03 


06-MW-04 


06-MW-05 


06-MW-06 


06-SB-01 


06-SB-02 


06-SS-01 


06-SS-02 


06-SS-03 


06-SS-04 


06-SS-05 


06-SS-06 


06-SW-01 


06-SW-02 


TOP  OF  WELL 
ELEVATION 


151.30 


147.92 


144.60 


142.71 


143.91 


148.72 


POINT  # 


1239 


1232 


1194 


1193 


1198 


1230 


1233 


1203 


1234 


1214 


1235 


1196 


1197 


1204 


1195 


1205 


1238 


1229 


NORTHING 


3926496 


3926328 


3926640 


3926439 


3926137 


3926312 


3926369 


392631 1 


3926443 


3926186 


3926428 


3926317 


3926212 


3926332 


3926300 


3926271 


3926524 


3926204 


EASTING 


1803249 


1803037 


1803589 


1803544 


1803301 


1803047 


1803213 


1803741 


1803253 


1803302 


1803304 


1803348 


1803303 


1803759 


1803678 


1803755 


1803245 


1802935 


GROUND 

ELEVATION 


137.5 


137.4 


148.8 


145.3 


142.4 


140.6 


140.9 


146.4 


145.8 


142.1 


145.5 


141.4 


142.4 


146.3 


145.7 


145.5 


134.8 


135.0 


Site  07  (Campion) 


DESCRIPTION 

TOP  OF  WELL 
ELEVATION 

POINT  # 

NORTHING 

EASTING 

GROUND 

ELEVATION 

07-SB-01 

1189 

3914398 

1840031 

365.4 

07-SB-02 

1190 

3914517 

1839985 

365.1 

07-SB-03 

1188 

3914537 

1840237 

358.5 

07-SD-01 

1183 

3914532 

1840248 

358.2 

07-SD-02 

1187 

3914639 

1840506 

347.3 

07-MW-01 

370.54 

1181 

3914277 

1 840068 

368.4 

07-MW-02 

362.92 

1182 

3914547 

1840139 

360.5 

07-MW-03 

368.52 

1177 

3914671 

1839895 

365.7 

07-MW-04 

390.08 

1191 

3914455 

1839655 

387.8 

07-SS-01 

1176 

3914582 

1839833 

369.5 

07-SS-02 

1180 

3914451 

1840089 

362.7 

07-SS-03 

1178 

3914552 

1840045 

362.7 

07-SS-04 

1184 

3914562 

1840356 

353.5 

07-SS-05 

1186 

3914621 

1840459 

349.3 

07-SW-01 

1179 

3914518 

1840067 

362.6 

07-SW-02 

1185 

3914563 

1 840369 

353.3 

RADIAN.XLS 


E-355 


11/2/92 


Site  09  (Million  Gallon  Hill) 


DESCRIPTION 

TOP  OF  WELL 
ELEVATION 

POINT  # 

NORTHING 

EASTING 

GROUND 

ELEVATION 

09-MW-01 

142.54 

1215 

3925887 

1802988 

140.4 

09-MW-02 

140.52 

1219 

3925561 

1802814 

141.0 

09-MW-03 

143.77 

1223 

3926366 

1802304 

141.5 

09-MW-04 

145.49 

1216 

3926073 

1802387 

143.2 

09-MW-05 

141.24 

1224 

3926630 

1 802495 

139.0 

09-MW-06 

140.38 

1226 

3926845 

1802849 

137.9 

09-MW-07 

143.68 

1192 

3927135 

1803117 

144.3 

09-MW-08 

150.26 

1218 

3926230 

1802612 

150.5 

09-MW-10 

166.06 

1221 

3926424 

1802645 

166.4 

09-MW-1 1 

163.27 

1222 

3926574 

1802775 

163.6 

09-MW-1 2 

141.23 

1228 

3926198 

1802959 

141.7 

09-MW-14 

146.86 

1217 

3925904 

1802573 

143.7 

09-SS-01 

1227 

3926553 

1802863 

156.3 

69-SS-O2 

1225 

3926689 

1802614 

141.1 

09-SS-03 

1220 

3926264 

1802463 

141.2 

SitelO  (Vehicle  Maintenance  Building) 


DESCRIPTION 

TOP  OF  WELL 
ELEVATION 

POINT  # 

NORTHING 

EASTING 

GROUND 

ELEVATION 

10-MW-01 

144.30 

1200 

3926165 

1 803467 

141.7 

10-MW-02 

144.63 

1206 

3925989 

1803621 

142.4 

10-MW-03 

145.00 

1211 

3925916 

1803384 

142.7 

10-SB-01 

1199 

3926101 

1 803344 

142.3 

10-SB-02 

1202 

3926068 

1803522 

141.5 

10-SB-03 

1210 

3925916 

1 803460 

141.6 

10-SS-01 

1201 

3926090 

1803527 

141.1 

rO-SS-02 

1213 

3926012 

1 803478 

141.9 

10-SS-03 

1208 

3925988 

1803556 

142.7 

10-SS-04 

1212 

3925950 

1803371 

141.3 

10-SS-05 

1207 

3925975 

1803727 

142.1 

10-SS-06 

1209 

3925947 

1803519 

139.3 

Site  11  (Undeground  Storage  Tank) 


DESCRIPTION 

TOP  OF  WELL 
ELEVATION 

POINT  # 

NORTHING 

EASTING 

GROUND 

ELEVATION 

11-MW-02 

143.83 

1237 

3926502 

1803274 

144.4 

11 -SB-01 

1231 

3926321 

1803056 

139.9 

11-SS-01 

1236 

3926503 

1803286 

145.4 

RADIAN.XLS 


E-356 


11/2/92 


Site12  (South  of  Airstrip) 


DESCRIPTION 

TOP  OF  WELL 
ELEVATION 

POINT  # 

NORTHING 

EASTING 

GROUND 

ELEVATION 

12-MW-01 

141.23 

1253 

3924457 

1804256 

141.7 

12-MW-02 

139.45 

1252 

3924456 

1804963 

139.9 

SVE  Locations  (Extraction  Weii) 


DESCRIPTION 

TOP  OF  WELL 
ELEVATION 

POINT# 

NORTHING 

EASTING 

GROUND 

ELEVATION 

1-1 

1136 

3926108 

1804887 

148.1 

1142 

3926177 

1804942 

144.2 

1-3 

1134 

3926249 

1 804890 

149.0 

V-1 

1139 

3926157 

1804838 

148.4 

V-2 

1138 

3926137 

1804859 

148.4 

V-3 

1137 

3926117 

1804879 

148.2 

V-4 

1141 

3926230 

1804868 

149.0 

V-5 

1140 

3926199 

1804836 

148.9 

Building  Corner  Locations 


DESCRIPTION 


TOP  OF  WELL 
ELEVATION 


POINT  # 


1248 


1241 


1242 


1243 


1244 


1245 


1246 


1247 


1249 


1250 


1251 


1263 


1264 


NORTHING 


3926401 


3926365 


3926303 


3926283 


3926303 


3926283 


3926249 


3926249 


3926250 


3925906 


3925914 


3926260 


3926281 


EASTING 


1803648 


1803639 


1803653 


1803653 


1803674 


1803602 


1803602 


1803636 


1803674 


1803780 


1803779 


1803674 


1803674 


GROUND 

ELEVATION 


149.1 


148.8 


145.7 


145.5 


145.6 


146.0 


145.8 


146.1 


145.8 


144.0 


143.9 


Wells  Located  Inside  Buildings  (See  Field  Book  Sketch) 


DESCRIPTION 

TOP  OF  WELL 
ELEVATION 

POINT  # 

NORTHING 

EASTING 

GROUND 

ELEVATION 

WELL  #1 

1271 

3925910 

1803784 

WELL  #2 

1268 

3926254 

1803668 

WELL  #3 

1267 

3926266 

1803683 

WELL  #4 

1262 

3926383 

1803658 

RADIAN.XLS 


E-357 


11/2/92 


Private  Well  Locations  (See  Field  Book  Sketch) 


DESCRIPTION 

TOP  OF  WELL 
ELEVATION 

POINT  # 

NORTHING 

EASTING 

GROUND 

ELEVATION 

PRIVATE  WELL 

1255 

3923857 

1 806877 

149.4 

PRIVATE  WELL 

1256 

3923918 

1806853 

149.2 

2  PRIV.WELLS 

1254 

3923458 

1 805445 

124.5 

Exstraction  Well  Location 


DESCRIPTION 

TOP  OF  WELL 
ELEVATION 

POINT  # 

NORTHING 

EASTING 

GROUND 

ELEVATION 

EXT.  WELL 

1135 

3926172 

1804813 

150.0 

RADIAN.XLS 


E-358 


11/2/92 


1993  Survey  Data 


1993  Survey  Data 


Description 

Point  tf 

Northing 

Easting 

Ground  Elevation  or 
Top  of  Well  Casing 

Fire  Protection  Training  Area 

Ol-MW-01 

A1 

3925416 

1811198 

145.98 

Ol-MW-02 

43 

3925632 

1811355 

145.50 

01~MW-03 

44 

3925745 

1811323 

147.29 

Ol-MW-04 

45 

3925635 

1811184 

144.79 

Ol-MW-05 

46 

3925523 

1811148 

146.57 

Ol-MW-06 

48 

3925451 

1811349 

147.27 

Ol-MW-07 

148 

3925231 

1811069 

143.19 

Ol-MW-08 

149 

3925198 

1811266 

153.49 

01 -SB-03 

267 

3925319 

1811244 

146.33 

Ol-SB-04 

268 

3925208 

1811228 

151.00 

Galena  Ambient  Location 

04>MW-02 

50 

3925269 

1812283 

147.20 

04-MW-03 

51 

3925460 

1812402 

145.55 

POL  Tank  Farm 

05-MW-01 

94 

3926266 

1804906 

150.64 

05-MW-02 

89 

3925968 

1805429 

149.51 

05-MW-03 

88 

3926037 

1805184 

147.93 

05-MW-04 

87 

3926029 

1805029 

145.82 

05-MW-05 

86 

3925970 

1804904 

145.57 

05-MW-06 

79 

3926177 

1804529 

144.71 

05-MW-07 

90 

3926111 

1804843 

145.91 

05-MW-08 

95 

3926573 

1804994 

145.73 

05-MW-09 

96 

3926899 

1804765 

147.31 

05-MW-10 

91 

3926152 

1805153 

147.90 

05-MW-ir 

92 

3926509 

1804454 

149.13 

05-MW-12 

77 

3926158 

1804306 

147.16 

05-MW-13 

126 

3926307 

1804190 

147.01 

05-MW-14 

143 

3924798 

1801950 

142.05 

05-MW-15 

142 

3925725 

1804487 

143,34 

05-SB-04 

181 

3926603 

1804295 

148.01 

05-SB-05 

182 

3926405 

1804398 

146.16 

05-SB-06 

184 

3926531 

1804509 

147.24 

05-SS-16 

139 

3926536 

1804600 

147.55 

05-SS-17 

135 

3926407 

1804627 

146.52 

05-SS-18 

183 

3926324 

1804719 

145.47 

05-SS-19 

136 

3926256 

1804796 

145.49 

05-SS-20 

137 

3926155 

1805004 

144.21 

E-361 


1993  Survey  Data  (Continued) 


Description 

Point  # 

Northing 

Easting 

Ground  Elevation  or 
Top  of  Well  Casing 

05-SS-21 

138 

3926112 

1805163 

148.56 

05-SS-22 

134 

3926032 

1804954 

143.51 

West  Unit 

06-MW-01 

58 

3926640 

1803589 

151.30 

06-MW-02 

30 

3926439 

1803544 

147.91 

06-MW-03 

32 

3926137 

1803301 

144.59 

06-MW-04 

54 

3926312 

1803047 

142.70 

06-MW-05 

55 

3926369 

1803214 

144.14 

06-MW-06 

57 

3926311 

1803740 

148.92 

06-MW-07 

125 

3927008 

1803826 

151.90 

06-SB-03 

186 

3926623 

1803483 

148.32 

06-SS-07 

124 

3926371 

1803752 

148.85 

06-SS-08 

104 

3926401 

1803759 

147.23 

06-SS-09 

103 

3926394 

1803690 

148.92 

06-SS-10 

102 

3926353 

1803645 

148.00 

06-SS-ll 

100 

3926385 

1803522 

144,33 

06-SS-12 

99 

3926434 

1803557 

145.39 

06-SS-13 

105 

3926419 

1803477 

144.03 

06~SS-14 

101 

3926290 

1803572 

144.64 

09-MW-^l 

34 

3925887 

1802988 

142.55 

09-MW-02 

28 

3925561 

1802814 

140.52 

09-MW-03 

65 

3926366 

1802303 

143.78 

09-MW-04 

62 

3926073 

1802387 

145.52 

09-MW-05 

66 

3926630 

1802495 

141.34 

09-MW-06 

69 

3926845 

1802850 

140.41 

09-MW*07 

72 

3927135 

1803117 

143.67 

09~MW-08 

64 

3926231 

1802612 

150.21 

09-MW-10 

73 

3926424 

1802645 

166.07 

09-MW-ll 

74 

3926574 

1802774 

163.25 

09-MW-12 

53 

3926198 

1802959 

141.23 

09-MW-14 

39 

3925903 

1802573 

146.92 

09-MW-15 

140 

3925290 

1802755 

142.62 

09-SB-01 

262 

3925616 

1802858 

142.14 

lO-MW-Ol 

56 

3926165 

1803467 

144.39 

lO-MW-02 

31 

3925989 

1803621 

144.62 

lO-MW-03 

33 

3925916 

1803384 

145.00 

lO-MW-04 

141 

3925546 

1803251 

143.05 

lO-SB-04 

187 

3926121 

1803477 

141.51 

E-362 


1993  Survey  Data  (Continued) 


Description 

Point  # 

Northing 

Easting 

Ground  Eleyation  or 
Top  of  Well  Casing 

lO-SB-05 

188 

3926025 

1803545 

142.76 

lO-SS-07 

117 

3926035 

1803609 

140.47 

lO-SS-08 

118 

3925959 

1803622 

139.49 

lO-SS-09 

119 

3925961 

1803589 

139.82 

lO-SS-lO 

120 

3925988 

1803531 

142.12 

10-SS-ll 

121 

3925953 

1803491 

139.35 

lO-SS-12 

122 

3925993 

1803497 

142.25 

ll-MW-02 

61 

3926502 

1803274 

143.82 

ll-SS-02 

109 

3926500 

1803379 

145.36 

ll-SS-03 

110 

3926600 

1803462 

147.06 

ll-SS-04 

114 

3926575 

1803343 

144.99 

ll-SS-05 

116 

3926609 

1803281 

140.67 

ll-SS-06 

115 

3926499 

1803317 

145.34 

ll-SS-07 

113 

3926414 

1803208 

140.81 

ll-SS-08 

112 

3926399 

1803383 

145.27 

ll-SS-09 

106 

3926322 

1803408 

142.50 

ll-SS-lO 

107 

3926309 

1803258 

140.53 

Control  Tower  Drum  Storage  Area 


MW-037 

144 

3925735 

1805639 

148.74 

MW-038 

145 

3925532 

1805640 

146.80 

MW-039 

146 

3925546 

1806006 

146.94 

Campion  POL  Area 


07-MW-01 

279 

3914277 

1840067 

371.09 

07-MW-02 

278 

3914547 

1840140 

363.46 

07-MW-03 

277 

3914671 

1839895 

369.22 

07-MW-04 

276 

3914456 

1839655 

390.08 

07-SD-03 

285 

3914661 

1840708 

337.11 

07-SD-04 

286 

3914695 

1840892 

328.65 

07-SD-05 

288 

3914694 

1841099 

317.63 

07-SD-06 

291 

3914737 

1841295 

305.19 

07-SD-07 

290 

3914772 

1841489 

295.24 

07-SS-06 

281 

3914466 

1840159 

361.14 

07-SS-07 

282 

3914528 

1840297 

356.37 

Base  Supply  Wells 


No.  2 

292 

l.OOe-09 

l.OOe-09 

145.47 

Treatability  Study  Air  Sparging  Wells 

A-1 

249 

3926085 

1805029 

148.39 

A-10 

211 

3926070 

1805189 

143.70 

E-363 


1993  Survey  Data  (Continued) 


Description 


Treatability  Study  Soil  Sample  Locations 


Point  # 

Northing 

Easting 

Ground  EJevation  or 
Top  of  Well  Casing 

212 

3926066 

1805203 

143.44 

213 

3926061 

1805219 

143.59 

214 

3926056 

1805236 

144.22 

215 

3926051 

1805249 

144.78 

237 

3926077 

1805047 

143.82 

238 

3926072 

1805061 

143.19 

239 

3926066 

1805077 

143.00 

240 

3926061 

1805092 

143.37 

241 

3926055 

1805107 

144.67 

242 

r  3926049 

1805122 

145.27 

209 

3926079 

1805157 

144.27 

210 

3926074 

1805173 

144.06 

B-1 

254 

3926054 

1805035 

143.80 

B-10 

261 

3926075 

1805207 

143.26 

B-11 

256 

3926029 

1805163 

146.68 

B-12 

257 

3926023 

1805179 

147.19 

B-17 

201 

3926034 

1805201 

145.43 

B-2 

250 

3926095 

1805051 

148.84 

B-3 

251 

3926082 

1805084 

143.69 

B-4 

253 

3926047 

1805091 

145.83 

B-5 

252 

3926026 

1805104 

147.50 

B-6 

255 

3926029 

1805041 

145.40 

B-7 

258 

3926063 

1805159 

145.13 

B-8 

259 

3926059 

1805172 

145.44 

B-9 

260 

3926085 

1805178 

144.05 

Treatability  Study  Extraction  Wells 


E-1 

235 

3926052 

1805063 

143.74 

E-2 

217 

3926046 

1805197 

145.10 

Treatability  Study  Monitoring  Wells 

MW-2 

236 

3926060 

1805066 

142.87 

MW-3 

234 

3926039 

1805058 

146.37 

MW-6 

204 

3926056 

1805197 

144.30 

Treatability  Study  Steam  Points 

S-1 

248 

3926090 

1805043 

148.63 

S-2 

247 

3926083 

1805059 

144.07 

S-3 

246 

3926079 

1805073 

142.95 

S~4 

245 

3926073 

1805088 

142.95 

E-364 


1993  Survey  Data  (Continued) 


Description 

Point  # 

Norttiing 

Eastii^ 

Ground  Elevation  or 
Top  of  Well  Casing 

S-5 

244 

3926068 

1805103 

143.66 

S-6 

243 

3926063 

1805118 

144.93 

Treatability  Study  Vapor  Probes 

V-l 

230 

3926065 

1805059 

143.08 

V-10 

228 

3926085 

1805109 

144.04 

V-ll 

208 

3926065 

1805171 

144.81 

V-12 

207 

3926055 

1805168 

145.12 

V-13 

206 

3926045 

1805165 

145.24 

V-14 

199 

3926036 

1805161 

145.85 

V-15 

203 

3926054 

1805208 

144.27 

V-16 

202 

3926044 

1805205 

145.06 

V-18 

200 

3926023 

1805199 

145.67 

V-19 

198 

3926038 

1805151 

145.47 

V-2 

231 

3926055 

1805055 

142.92 

V-20 

197 

3926042 

1805140 

145.63 

V-3 

232 

3926045 

1805052 

144.48 

V-4 

233 

3926035 

1805048 

145.94 

V-5 

227 

3926051 

1805095 

144.71 

V-6 

226 

3926042 

1805094 

146.15 

V-7 

225 

3926032 

1805095 

146.75 

V-8 

224 

3926023 

1805095 

147.40 

V-9 

229 

3926090 

1805088 

144.07 

Treatability  Study  Air  Sampling  Stations 

SP-1 

42 

3924461 

1803983 

156.95 

SP«2  (new) 

270 

3923916 

1807626 

151.08 

SP-2  (old) 

41 

3924501 

1806943 

143.03 

SP-3 

194 

3926159 

1804527 

142.25 

SP-4 

185 

3926870 

1804726 

150.12 

SP-5 

195 

3925891 

1805108 

144.21 

SP-6 

158 

3925866 

1808987 

157.91 

Yukon  River 

River  Measure  Point 

49 

3924869 

1812194 

149.18 

Old  River  Gauge— 150’  mark 

293 

l.OOe-09 

l.OOe-09 

149.32 

North  edge  of  Yukon  River  Bank— top  water 

15 

3924630 

1811166 

131.90 

North  edge  of  Yukon  River  Bank— top  water 

24 

3924370 

1802772 

131.28 

North  edge  of  Yukon  River  Bank— top  water 

23 

3924499 

1802416 

131.17 

North  edge  of  Yukon  River  Bank— top  water 

22 

3923611 

1807687 

131.60 

North  edge  of  Yukon  River  Bank— top  water 

20 

3923773 

1805220 

131.11 

E-365 


1993  Survey  Data  (Continued) 


Description 

Point  # 

Northing 

Easting 

Ground  Elevation  or 
Top  of  Well  Casing 

North  edge  of  Yukon  River  Bank— top  water 

19 

3923483 

1806553 

131.45 

North  edge  of  Yukon  River  Bank-^top  water 

18 

3923842 

1808648 

131.57 

North  edge  of  Yukon  River  Bank— top  water 

16 

3924390 

1810399 

131.82 

North  edge  of  Yukon  River  Bank— top  water 

25 

3924263 

1803413 

131.33 

North  edge  of  Yukon  River  Bank-^top  water 

26 

3923960 

1804273 

131.54 

North  edge  of  Yukon  River  Bank— top  water 

17 

3924035 

1809350 

131.66 

North  edge  of  Yukon  River  Bank— top  water 

14 

3925376 

1813128 

131.96 

North  edge  of  Yukon  River  Bank— top  water 

27 

3924760 

1801956 

131.08 

Pump  Test  Wells 

KV-l 

128 

3926180 

1804512 

146.02 

KV-2 

131 

3926173 

1804538 

146.01 

KV-3 

132 

3926167 

1804527 

145.64 

KV~4a 

133 

3926157 

1804538 

145.94 

KV-5 

127 

3926165 

1804513 

145.21 

KV-6a 

129 

3926186 

1804530 

145.56 

PW-1 

130 

3926182 

1804546 

146.11 

Miscellaneous 

12-MW-Ol 

7 

3924457 

1804256 

141.26 

12-MW-02 

8 

3924456 

1804963 

139.46 

STA  #8  (R&M  Basis  of  Coord.) 

1 

3925110 

1803535 

142.60 

Stake  Furthest  NW-West  Runway 

171 

3925986 

1802195 

141.75 

APPENDIX  F 


Hydrocarbon  Recovery  Testing  at  Galena  Airport 


The  purpose  of  this  Appendix  is  to  document  the  results  and  draw  some 
preliminary  conclusions  and  recommendations  from  the  hydrocarbon  recovery  testing  performed 
at  Galena  Airport  during  17-19  September  1992, 12-23  July  1993,  and  13-16  April  1994.  More 
detailed  results  and  discussion  of  these  tests  is  provided  in  the  Treatability  Study  Final  Report 
(USAF/Radian,  January  1995). 

The  feasibility  of  recovery  of  light,  non-aqueous  phase  hydrocarbons  (LNAPL) 
using  product  skiimning  was  determined  using  two  methods:  1)  baildown  testing  (1992, 1993, 
and  1994)  and  2)  hydrocarbon  recovery  (skimming)  tests  (1993  and  1994).  Baildown  testing  was 
performed  on  5  wells  in  the  POL  area  (05-RW-l,  05-RW-2, 05-MW-04, 05-W-2,  and  05-MW- 
10)  and  1  well  in  the  Million  Gallon  Hill  area  (05-MW-08).  The  baildown  testing  was  used  to 
determine  if  a  skimming  test  was  practical.  Of  the  five  wells,  skimming  tests  were  performed  at 
three  of  the  wells  in  POL  (05-RW-l,  05-RW-2,  and  05-MW-10)  during  1993  and  one  well  (05- 
RW-2)  in  1994. 

1992  Baildown  Tests 

During  the  final  stages  of  the  1992  Galena  field  season,  two  6-in.  Diameter 
hydrocarbon  recovery  wells  were  installed  in  the  POL  (05-RW-01  and  05-RW-02).  These  wells 
were  located  in  areas  of  known  occurrence  of  floating  product.  A  hydrocarbon  recovery  system 
(SOS  product-only  system)  and  a  portable  air  compressor  were  purchased  and  shipped  to  Galena 
to  conduct  field  recovery  tests.  The  close  of  1992  field  activities  prevented  the  testing  of  the 
hydrocarbon  skimmer  system  in  the  recovery  wells.  However,  two  short  duration  (3  day) 
baildown  tests  were  conducted  on  recovery  well  05-RW-01  and  a  nearby  standard  2-in. 
Monitoring  well  (05-MW-10).  The  results  of  the  baildown  tests  are  shown  in  Figures  1  and  2. 

Both  the  6-in.  and  2-in.  wells  displayed  similar  water  and  product  level  behavior 
during  the  baildown  tests.  An  LNAPL  layer,  which  was  originally  around  1.5  ft  thick  in  the 
wells,  was  nearly  completely  removed  by  bailing  at  the  start  of  the  test.  Following  baildown,  the 
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amount  of  free  product  recovered  slowly  throughout  the  monitoring  period.  Maximum  apparent 
product  thicknesses  observed  follov/ing  baildown  were  around  0.4  ft. 

Analysis  of  the  data  focused  on  determining  the  inflection  point  on  the  water  level 
versus  time  recovery  curve.  According  to  Gruszczenski  (1987),  the  actual  formation  thickness 
corresponds  to  this  inflection  point.  In  other  words,  after  the  product  level  in  the  well  is  reduced 
by  pumping  or  bailing,  the  water  level  first  rises  and  then  falls.  The  point  where  the  water  level 
starts  to  fall  is  the  inflection  point.  The  product  thickness  at  that  point  is  the  estimated  true 
LNAPL  thickness  in  the  formation.  Generally,  there  is  a  70  to  95  percent  reduction  between  the 
apparent  hydrocarbon  thickness  observed  in  a  well  and  the  true  formation  thickness. 

For  well  05-RW-01,  an  inflection  point  in  water  levels  was  observed  rather 
quickly  (within  90  minutes),  with  a  second  leveling  off  inflection  point  after  about  2600  minutes. 
The  product  thickness  corresponding  with  the  first  inflection  point  was  0.15  ft.  For  monitor  well 
05-MW-10,  the  inflection  point  occurred  even  more  quickly,  after  only  30  minutes.  The 
corresponding  product  thickness  was  0.03  ft.  The  different  responses  for  the  two  wells  may 
reflect  the  differences  in  casing  diameters.  Because  the  magnitude  of  the  water  level  change  in 
both  wells  was  so  small  and  occurred  so  rapidly,  there  is  some  uncertainty  as  to  the  validity  of  the 
true  product  thickness  estimates. 


1993  Baildown  and  Skimming  Test 

The  goals  of  the  baildown  and  skimming  tests  conducted  in  1993  were  twofold:  1) 
to  determine  the  recharge  rate  of  LNAPL  from  the  formation  into  the  well;  and  2)  to  attempt  once 
again  to  determine  the  true  product  thickness  in  the  formation.  The  test  results  are  summarized 
in  Table  1. 


Baildown  testing  was  performed  in  two  different  ways.  In  the  case  of  wells  05- 
RW-1  and  05-RW-2,  skimming  tests  were  performed  initially.  The  LNAPL  in  each  well  was 
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effectively  bailed  down  during  the  skimming  test.  Following  the  test,  the  recovery  of  water  and 
hydrocarbon  were  monitored  over  time. 

The  first  recovery  test  was  conducted  at  recovery  well  1  (05-RW-l)  because  of  its 
large  original  product  thickness  (2.00  ft).  The  test  was  conducted  over  three  days.  The  objective 
was  to  gradually  reduce  the  product  thickness  to  a  point  where  the  recharge  of  the  hydrocarbon  in 
the  well  was  equal  to  or  greater  than  the  extraction  rate  of  the  SOS  system.  If  this  could  be 
achieved,  it  would  be  a  clear  indication  that  hydrocarbon  recovery  by  this  method  is  feasible. 

The  results  of  the  skimming  test  at  05-RW-l  are  presented  in  Figure  3.  Over  the 
three  day  test,  we  were  not  able  to  reduce  the  extraction  rate  low  enough  to  match  the  recovery 
rate.  Therefore,  the  product  thickness  continued  to  fall  until  it  was  essentially  zero  on  the  third 
day. 


The  SOS  system  was  also  tested  at  recovery  well  2  (05-RW-2)  and  monitor  well 
10  (05-MW-10)  with  very  similar  results;  the  system  reduced  the  product  thickness  to  basically 
zero  and  then  recovered  what  little  product  entered  the  well  from  the  formation  (Figures  4  and  5). 

In  the  case  of  09-MW-08,  05-MW-10,  and  05-MW-04,  the  baildown  test  was 
performed  first,  which  is  the  conventional  method.  Floating  hydrocarbons  and  water  were 
purged  from  the  well  using  a  Teflon  bailer.  The  water  and  hydrocarbon  levels  in  the  well  were 
then  allowed  to  recovery  over  a  3  to  10  day  period;  water  and  product  levels  were  monitored 
throughout  the  recovery  period. 

The  results  of  the  baildown  tests  are  shown  in  Figure  5  through  7  and  the  center 
portion  of  Table  1.  In  Table  1,  the  “Time  =  0  Thickness”  is  the  product  thickness  immediately 
after  baildown  of  the  well.  Also  presented  is  the  product  thickness  at  elapsed  times  (1,6,  24,  36, 
and  48  hours)  following  the  baildown  test.  In  parentheses  is  the  percentage  of  the  original 
product  thickness  (before  the  baildown  test).  After  one  hour,  only  one  well  showed  a  high  rate  of 
recharge;  05-MW-10  had  recovered  to  44%  of  its  original  product  thickness.  Therefore,  05-MW- 
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10  was  considered  a  good  candidate  for  hydrocarbon  recovery  testing  using  the  SOS  system. 
Conversely,  05-MW-04  did  not  recover  any  product  48  hours  after  its  baildown.  Although  09- 
MW-08  showed  moderate  recharge  into  the  well,  it  was  not  a  good  candidate  for  recovery  testing 
due  to  its  isolation  from  an  electrical  source. 


Unfortunately,  we  were  never  able  to  clearly  observe  the  inflection  point  in  any  of 
the  baildown/skimming  tests.  Possible  explanations  for  the  observed  trends  are  as  follows: 


For  wells  05-RW-l  and  05-RW-2,  the  SOS  skimming  system  did  not 
recover  LNAPL  quickly  enough  to  produce  a  distinctive  drop  in  the 
product  thickness;  therefore,  the  water  levels  did  not  rise  quickly  in 
response  to  the  product  removal  step. 

For  the  other  wells,  a  rapid  recharge  of  water  levels  occurred  immediately 
following  baildown  without  the  characteristic  gradual  rise  and  fall 
normally  observed;  this  is  probably  caused  by  recharge  through  the  deeper 
portion  of  the  well  screens  which  are  completed  in  the  more  permeable 
sand  and  gravel  strata. 

For  all  wells,  the  water  levels  gradually  declined  throughout  the  static  and 
recovery  segments  of  the  test;  this  reflects  the  normal  regional  decline  of 
the  water  table  post  breakup  of  the  Yukon  River,  and  complicated  analysis 
of  the  observed  baildown  results. 

Finally,  the  tenacious  behavior  of  silty  materials  in  the  upper  portion  of  the 
unconfined  aquifer  for  free-phase  product  prevented  adequate  recharge  of 
the  wells;  the  LNAPLs  were  essentially  bound  within  the  pore  spaces  of 
the  silty  strata  above  the  capillary  fringe  zone. 


An  alternate,  conservative  method  for  determining  the  formation  thickness  is 
outlined  by  Testa  and  Paczkowski  (1989).  Essentially,  this  method  states  that  the  actual 
formation  thickness  is  the  observed  thickness  multiplied  by  (1  -  specific  gravity  of  the  product). 
The  “Estimated  Thickness”  row  in  Table  1  was  calculated  using  this  method,  assuming  a  LNAPL 
specific  gravity  of  0.8  g/cm^  Values  for  estimated  true  product  thickness  ranged  from  0.03  to 


0.4  ft. 


To  predict  the  recovery  rate  of  the  SOS  system,  we  used  the  baildown  test  product 
recovery  results.  As  shown  in  Table  2,  the  product  thickness  in  05-RW-l  recovered  0.015  ft  in 
six  hours.  For  this  6-in.  diameter  well,  this  converts  to  a  recharge  rate  of  0.005  gph,  or  0. 1 16 
gal./day  (42  gal./year),  if  operated  continuously.  Monitor  well  05-MW-10  (2-in.  diameter)  had 
the  highest  rate  of  recovery  (2  gal./day),  and  the  highest  relative  volume  (243%  of  amount 
initially  present)  of  the  five  wells  tested.  However,  there  are  several  reasons  why  these  recovery 
numbers  may  be  inexact.  First,  this  recovery  rate  may  decrease  over  time  as  the  product  in  the 
formation  is  reduced.  Second,  the  system  will  not  be  operated  continuously  because  it  requires 
periodic  maintenance  and  downtime.  Finally,  the  recovery  rates  are  likely  to  change  in  response 
to  seasonal  changes  in  water  levels  (i.e.,  recovery  rates  are  expected  to  increase  during  fall  and 
winter). 


The  results  of  the  Phase  HI  LNAPL  recovery  tests  conducted  in  April  1994  are 
summarized  in  Tables  F-3  and  F-4.  As  anticipated,  the  lower  water  table  during  this  portion  of 
the  year  resulted  in  greater  LNAPL  thicknesses  in  the  formation  and  higher  product  recovery 
rates.  Product  thicknesses  of  up  to  2.72  ft  were  measured  in  POL  area  wells,  with  estimated 
formation  thicknesses  of  up  to  0.54  ft  in  well  05-W-2.  Skimming  tests  conducted  in  well  05- 
RW-2,  which  had  an  estimated  product  thickness  of  0.45  ft,  succeeded  in  recovering  4.68  gallons 
of  LNAPL  in  less  than  eight  hours  of  operation.  Although  operational  difficulties  associated 
with  ice  formation  complicated  the  1994  skimming  tests,  the  1994  product  recovery  rate  was 
more  than  five  times  that  measured  during  July  1993  tests. 

Conclusions 

Based  on  the  baildown  testing  and  hydrocarbon  skimming  tests  that  were 
performed  at  the  Galena  Airport,  we  offer  the  following  conclusions: 

•  The  maximum  true  product  thickness  observed  in  the  POL  area  during  the 
summer  and  fall  is  about  0.15  ft; 
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•  The  maximum  true  product  thickness  estimated  in  the  summer  1993  was 
about  0.4  ft,  based  on  an  approximate  method; 

•  The  maximum  true  product  thickness  estimated  in  April  1994  was  0.54  ft. 

•  The  SOS  Recovery  System  is  capable  of  recovering  the  product  which  is 
found  in  the  upper  silty  or  lower  gravelly  sand  zones  of  the  unconfined 
aquifer  below  the  POL; 

•  During  the  April  1994  recovery  testing,  the  system  recovered  much  more 
product  than  the  volume  that  was  originally  present  in  the  well;  and 

•  Implementation  of  an  LNAPL  recovery  system  at  the  POL  is  feasible. 

Interpretation  and  Recommendations 

Baildown  and  skimming  tests  conducted  during  the  fall  1992,  summer  1993,  and 
late  winter  1994  on  six  groundwater  wells  in  the  POL  and  Million  Gallon  Hill  areas  detected  a 
thin  LNAPL  layer  in  the  silty  aquifer  increasing  in  thickness  as  the  water  table  drops  into  the 
lower  gravelly  sand  horizon  during  the  winter  months.  The  tests  indicated  that  a  product-only 
recovery  system  like  the  SOS  system  would  be  capable  of  removing  the  floating  LNAPL  layer, 
albeit  at  a  slow  rate  during  the  summer  months.  Possible  reasons  that  the  recovery  tests  were  not 
able  to  precisely  define  the  product  thicknesses  were  presented  earlier. 

Substantially  different  hydrologic  conditions  exist  during  low  water  table  periods 
than  during  summer  months.  Baildown  tests  conducted  during  April  1994,  when  the  LNAPL 
layer  resides  primarily  in  the  gravelly  sand  layer  indicate  that  a  significant  product  thickness 
(greater  than  0.50  ft)  is  present. 

Skimming  test  conducted  at  this  time  succeeded  in  recovering  more  than  four 
gallons  of  LNAPL  from  one  well  in  less  than  eight  hours;  several  times  the  recovery  rate 
observed  in  earlier  tests. 
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Detailed  conclusions  and  recommendations  are  included  in  the  Treatability  Study 
Final  Report  (USAF/Radian,  January  1995). 
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Table  1 


Galena  Hydrocarbon  Recoveiy  Summary 


Well  IB 


OS-MW-04 

1  05-MW-10 

Initial  Measurements 


Original  Product 

Level 

13.73 

13.48 

13.42 

15.63 

18.68 

Original  Water  Level 

15.73 

13.65 

14.00 

16.79 

19.68 

Original  Product 
Thickness 

2.00 

0.17 

0.58 

1.16 

1.00 

Original  Volume 

2.94  gal. 

0.25  gal 

0.09  gal 

0.19  gal 

0.16  gal 

Recovery  Results 


Time  =  0  Thickness 


1  Hour  Thickness 


6  Hour  Thickness 


24  Hour  Thickness 


30  Hour  Thickness 


48  Hour  Thickness 


0.00  0.02 
(0.0%)  (11.8%) 


0.03 

(17.6%) 


0.09 

(4.5%) 


0.00 

(0.0%) 


0.07 

(7.0%) 


(1.7%)  I  (69.0%)  (15.0%) 


Estimated  Formation  0.40 
Thickness 


Well  Skimmed? 


Recovered  Volume  5.23  gal 
 (178%) 


Note:  All  results  in  feet. 


0.25  0.01 

(12.5%)  (5.9%) 


Skimming  Results 
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Table  2 


Estimated  Hydrocarbon  Recovery  Rates 


How^  Eecoveiy  (^k) 

0.005 

0.002 

0.08 

Dmty  Eecovoty  ^pd) 

0.116 

0.06 

2.0 

VearJI^  Eecwoiy  <g|>y) 

42 

21 

715 
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Phase  III  LNAPL 


Table 


Date 

Time 

Welim 

Product 

Depth 

(ft) 

Water 

Depth 

(ft) 

4/13/94 

1500 

05-MW>04 

27.7 

30.08 

4/13/94 

1512 

05-MW-03 

30.24 

30.85 

4/13/94 

1530 

05-MW-02 

No  product 

32.01 

4/13/94 

1547 

05-MW-37 

No  product 

No  water 

4/13/94 

1620 

05-MW-05 

27.69 

27.69 

4/13/94 

1640 

05-MW-01 

27.86 

30.19 

4/13/94 

1655 

05-MW-10 

28.88 

No  water 

4/13/94 

1705 

W-5 

No  product 

33.03 

4/13/94 

1710 

05-MW-01 

28.41 

29.64 

4/13/94 

1730 

05-MW-08 

No  product 

27.93 

4/13/94 

1740 

05-MW-09 

No  product 

No  water 

4/13/94 

1745 

05-MW-ll 

No  product 

No  water 

4/13/94 

1800 

05-MW-13 

No  product 

No  water 

4/13/94 

1805 

05-MW-12 

No  product 

No  water 

4/13/94 

1815 

KV-1 

No  product 

No  water 

4/13/94 

1820 

KV-6 

No  product 

27.95 

4/13/94 

1828 

6"  Pump  Well 

No  product 

26.71 

4/13/94 

1830 

KV<2 

No  product 

27.13 

4/13/94 

1835 

KV-4 

No  product 

27.84 

4/13/94 

1840 

KV-3 

No  product 

22.84 

4/13/94 

1845 

05-MW-06 

No  product 

27.38 

4/13/94 

1850 

KV-5 

No  product 

28 

4/14/94 

1750 

05-MW-15 

— 

4/14/94 

1800 

05-MW-14 

-- 

- 

4/14/94 

1820 

05-MW-38 

— 

— 

4/14/94 

1820 

05-MW-39 

— 

4/16/94 

845 

05-MW-07 

30.33 

31.14 
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-3 

!  Survey  (Winter  1994) 


Product 

Thickness 

(ft) 

•...V  -  Cv  , 

Comments 

2.38 

0.61 

0 

0 

Dry  well  28.50  depth  to  bottom 

Sheen 

Sheen 

2.33 

1.52 

30.40  depth  to  bottom 

0 

Treatability  study  well 

1.23 

29.9  depth  to  bottom 

0 

0 

28.3  depth  to  bottom 

0 

27.6  depth  to  bottom 

0 

27.6  depth  to  bottom 

0 

24.9  depth  to  bottom 

0 

23.4  depth  to  bottom 

0 

0 

0 

0 

0 

23. 10  depth  to  bottom 

0 

Has  a  transducer  in  it 

0 

Could  not  open,  well  cap  damaged 

- 

Could  not  locate,  covered  by  2  in.  of 
ice 

— 

Could  not  locate  under  2  ft  of  snow 

- 

Could  not  locate  under  2  ft  of  snow 

0.81 

Table  F-4 

Phase  III  Hydrocarbon  Recovery  Summary  (Winter  1994) 


05.MW^4 


Original  Product  Level 


Original  Water  Level 


Original  Product  Thickness 


Original  Volume  (gal.) 


Initial  Measurements 


27.93 


30.20 


2.27 


3.33 


Recovery  Results 


Time  =  0  Thickness 

0.15 

0.41 

0.92 

0.00 

0.11 

1  -Hour  Thickness 

0.66 

(27.2%) 

1.04 

(45.8%) 

2.50 

(91.9%) 

0.02 

(3.3%) 

0.97 

(52.7%) 

6-Hour  Thickness 

1.88 

(77.4%) 

1.68 

(74.0%) 

2.52 

(92.6%) 

0.07 

(11.7%) 

1.14 

(62.0%) 

12-Hour  Thickness 

2.23 

(91.8%) 

1.92 

(84.6%) 

2.4 

(88.2%) 

0.2 

(33.3%) 

Not 

measured 

30-Hour  Thickness 

Not 

measured 

2.00 

(88.1%) 

Not 

measured 

Not 

measured 

Not 

measured 

48-Hour  Thickness 

Not 

measured 

2.18 

(96.0%) 

Not 

measured 

Not 

measured 

Not 

measured 

Estimated  Formation  Thickness 

0.49 

0.45 

0.54 

0.16 

0.37 

Well  Skimmed? 


Recovered  Volume  (gal.) 


Skimming  Results 


Yes 


4.68 

(141%) 


Note:  All  results  in  feet  unless  noted  otherwise" 
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Figure  1 

Baildown  Test 
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Baildown  Testing  and  Skimming  Results 
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Figure  4 

Baildown  Testing  and  Skimming  Results 
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0  minutes  =  7/13/93  at  1615 


Figure  6 

Baildown  Testing  and  Skimming  Results 
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Baildown  Testing  and  Skinuning  Results 
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Baildown  Test:  Hydrocarbon  Recoveiy  Well 


09/17/92 

13:00 

0 

17.75 

193 

Q9fllin 

14:15 

76 

18.1 

1835 

09111191 

14:19 

80 

18.1 

1835 

09/17/92 

14:24 

85 

18.1 

1835 

09/17/92 

14:30 

90 

18.1 

1835 

09/17/92 

14:44 

105 

18.08 

1837 

09/17/92 

15:00 

120 

18.08 

18.27 

09/17/92 

15:15 

135 

18.07 

1838 

09/17/92 

15:29 

150 

18.07 

1838 

09/17/92 

15:45 

165 

18.07 

1838 

09/17/92 

16:00 

180 

18.06 

1838 

09/17/92 

16:14 

195 

18.06 

1838 

09/17/92 

1630 

210 

18.06 

18.28 

09/17/92 

1639 

240 

18.06 

1839 

09/17/92 

1730 

270 

18.05 

1838 

09/17/92 

18:30 

330 

18.07 

1831 

09/17/92 

1930 

390 

18.07 
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CORPORATION 


MEMORANDUM 


TO:  Mike  McGhee,  AFCEE/ESR 

FROM:  Mike  Green 

DATE:  May  31,  1994 

COPY:  Wes  Lannen,  IICEOS/CEVR 

SUBJECT:  Galena  Airport  -  Analysis  of  Recovered  Hydrocarbons 

Please  find  the  attached  table  of  analytical  results  for  a  liquid  sample  collected  from  a  drum 
of  free-phase  product  which  is  currently  being  stored  in  the  current  Waste  Accumulation 
Area  (Bldg.  1488)  at  Galena  Airport.  This  sample  was  collected  and  analyzed  according  to 
the  instructions  of  Wes  Lannen.  The  waste  drum  contains  fluids  recovered  during  baildown 
and  skimming  tests  conducted  during  July,  1993  and  April,  1994.  The  analyte  list  was 
selected  by  the  11  CEOS. 
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'aste  Drum  Results  (Sampled  4-1 9-94) 


Analyte 

TCLP  Limit 

Concentration/dl 

TCLP  VOC’s  (mg/L) 

Benzene 

0.5 

2260 

(164) 

Carbon  tetrachloride 

0.5 

ND 

(362) 

Chlorobenzene 

100.0 

ND 

(252) 

Chlorofornri 

6.0 

ND 

(150) 

1 ,2-Dichloroethane 

0.5 

ND 

(355) 

1,1-Dichloroethene 

0.7 

ND 

(480) 

Methyl  ethyl  ketone 

200.0 

690 

(690) 

Tetrachloroethene 

0.7 

ND 

(365) 

Trichloroethene 

0.5 

ND 

(390) 

Vinyl  chloride 

0.2 

ND 

(308) 

TCLP  SVOC's  (mg/L)* 

1 ,4-Dichlorobenzene 

7.5 

NDX 

(707) 

2,4-Dinitrotoluene 

0.13 

NDX 

(769) 

Hexachlorobenzene 

0.13 

NDX 

(528) 

Hexachlorobutadiene 

0.5 

NDX 

(657) 

Hexachloroethane 

3.0 

NDX 

(1000) 

4-MethyIphenol/3-Methylphen 

200.0 

NDX 

(1240) 

2-Methylphenol 

200.0 

NDX 

(790) 

k  Nitrobenzene 

2.0 

NDX 

(389) 

W  Pentachlorophenol 

100.0 

NDX 

(192) 

Pyridine 

5.0 

NDX 

(1800) 

2,4,5-Trichlorophenol 

400.0 

NDX 

(586) 

2,4,6-Trichlorophenol 

2.0 

NDX 

(485) 

TCLP  Metals  (mg/kg) 

Arsenic.  SW6010 

5.0 

0.2 

Barium,  SW6010 

100.0 

0.00649 

Cadmium,  SW6010 

1.0 

<0.0171 

Chromium,  SW6010 

5.0 

<0.0162 

Lead.  SW6010 

5.0 

4.93 

Silver,  SW6010 

5.0 

<0.0109 

Selenium,  SW7740 

1.0 

0.466 

Mercury,  SW7471 

0.2 

0.099 

Total  Chlorine  (mg/kg) 

- 

ND 

(1320) 

Ignitability  (deg.  F) 

- 

76.0 

X-Analyzed  at  lowest  dilution  possible  due  to  sample  matrix  effects. 
*-  Reported  in  mg/kg  and  converted  to  mg/L. 
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1.0 


Introduction 


Geophysical  surveys  utilizing  both  ground  penetrating  radar  (GPR)  and 
induction  electromagnetic  methods  (EM)  were  performed  at  four  sites  at  the  Galena  Air 
Force  Station  between  25-July  1993  and  9-August  1993.  These  surveys  were  carried  out  to 
address  two  objectives.  First,  GPR  and  EM  were  utilized  at  the  Fire  Training  Area  (FTA) 
and  the  Ambient  Site  to  determine  the  depth  to  permafrost.  Second,  EM  and  GPR  data 
were  used  to  identify  potential  buried  hazards  at  two  sites  identified  as  areas  of  waste 
disposal,  the  Southwest  Landfill  and  the  Alternate  Landfill.  The  data  from  all  sites  were 
analyzed  in  the  field  and  used  to  guide  subsequent  soil  gas/groundwater  field  screening 
sample  collection. 

The  FTA  is  located  north  of  the  east  end  of  the  runway  inside  of  the 
perimeter  dike  and  has  been  used  to  train  fire  fighters.  The  Ambient  Site  is  located  due 
east  of  the  FTA  in  a  baseball  park  used  for  the  Galena  community.  This  area  was 
investigated  to  establish  background  as  the  area  has  not  been  used  for  base  operations.  The 
Alternate  Landfill  Site  is  located  north  of  the  former  runway  radar  tower  on  the  north  side 
of  the  dike  road.  This  site  has  served  as  a  landfill  for  solid  waste  when  access  to  the  active 
landfill  was  not  possible.  Initially  it  was  believed  that  a  small  dumping  pit  was  located 
adjacent  to  the  outer  dike  road  and  the  Yukon  River,  southwest  of  the  western  end  of  the 
runway.  This  site  was  designated  the  Southwest  Landfill  Area.  After  discussions  with  local 
persons  familiar  with  the  Southwest  Landfill,  it  was  apparent  that  the  entire  area  west  of  the 
runway  may  have  been  used  for  disposal.  Figure  1-1  shows  the  locations  of  all  four  of  the 
sites  on  a  map  of  the  Galena  area. 

This  report  discusses  the  methods  and  results  of  the  geophysical  surveys,  and 
presents  recommendations  for  future  action  to  assist  in  subsequent  field  efforts.  This 
document  discusses  general  data  collection  theory,  instrument  parameters  and  field  methods 
for  the  entire  site. 
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Figure  1-1.  Locations  of  Geophysical  Surveys 
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Investigation  Background  and  Methodology 


Two  geophysical  instruments  were  used  at  the  Galena  AFS  sites.  A  Sensors 
and  Software,  Inc.  PulseEkko  IV  instrument  was  used  for  the  collection  of  the  GPR  data 
and  a  Geonics  EM-31  terrain  conductivity  meter  was  used  to  collect  the  conductivity  data. 
Both  tools  were  used  at  all  investigation  sites.  At  the  Ambient  and  FTA  Sites,  radar  data 
were  collected  initially,  followed  by  the  EM-31  data.  At  the  Alternate  Landfill  Site  and  the 
West  Landfill  Site,  the  EM-31  was  used  first  to  locate  potential  anomalies,  followed  by  GPR 
to  determine  the  boundaries  and  depths  of  these  anomalies. 

2.1  Ground  Penetrating  Radar 

GPR  works  by  transmitting  a  radar  impulse  of  a  selected  bandwidth  into  the 
ground  via  a  transmitter,  and  receiving  a  reflected  signal  back  from  objects/strata  in  the 
subsurface.  The  strength  of  the  reflected  signal  and  the  delay  for  its  return  vary  with  the 
electrical  properties  and  depth  of  the  reflectors.  These  readings  are  displayed  as  a  graph 
of  signal  intensity  on  a  profile  with  horizontal  locations  along  the  X  axis  and  time  along  the 
Y  axis.  The  time  axis  can  be  converted  to  depth  using  approximate  velocities  of  the  travel 
time  of  the  radar  wave  in  the  soil.  Using  several  profiles  collected  across  a  subsurface 
feature  or  anomaly,  a  contour  map  of  this  feature  can  be  created. 

The  frequency  of  radar  antennae  used  determine  both  the  resolution  of  the 
survey  and  the  depth  of  penetration.  In  general,  the  higher  the  antenna  frequency  the 
shallower  the  depth  of  resolution.  Three  antenna  frequencies  were  available  for  use  at 
Galena,  50  megahertz  (MHz),  100  MHz,  and  200  MHz.  The  antenna  were  chosen  for  each 
site  depending  on  what  depth  of  investigation  was  desired. 

The  GPR  equipment  used  at  the  Galena  AFS  consisted  of  several 
components.  The  Sensors  and  Software  GPR  consists  of  separate  transmitting  and  receiving 
antennae  which  can  be  moved  independently  of  each  other  or  in  tandem.  These  antennae 


2-1 


are  attached  to  PVC  handles,  which  also  carry  the  transmitter  and  receiver  assembly.  These 
are  attached  to  a  control  box  datalogger  and  a  12-volt  battery  which  were  pulled  behind  the 
radar  antennae  in  a  small  cart. 

Having  the  transmitting  and  receiving  antennae  separated  allows  the  system 
to  be  "tuned"  for  various  frequencies  and  depths.  For  each  frequency  of  antenna,  various 
spacings  between  the  transmitting  and  receiving  antennae  can  be  tried  to  determine  which 
gives  the  best  resolution. 

In  the  field,  the  datalogger  displays  the  radar  data  as  they  are  being  collected. 
The  data  can  be  reviewed  on  a  screen  during  collection  in  order  to  verify  that  the 
instrument  is  working  properly  and  that  data  are  being  recorded.  In  addition,  the  datalogger 
automatically  \vrites  the  data  to  a  disk  so  it  can  be  used  for  more  advanced  signal  processing 
at  a  later  date. 

Data  Display 

GPR  data  are  normally  displayed  with  horizontal  location  along  the  X  axis  and 
time  along  the  Y  axis.  This  time  data  can  be  converted  to  depth  if  the  proper  velocities  of 
the  propagated  wave  through  the  soil  are  known.  The  displays  presented  in  this  report  were 
generated  using  proprietary  display  routines  developed  for  the  commercial  software 
MATLAB®.  The  "depths"  are  given  as  two-way  travel  times  to  the  event  in  nanoseconds 
(ns)  with  an  estimation  of  the  true  depth  in  parentheses.  An  average  velocity  of  .225  feet/ns 
(two-way  travel  time)  was  assumed  for  the  soil  velocity  at  Galena.  Using  this  velocity,  each 
100  ns  in  time  represents  about  11  feet  in  depth. 

Equipment  Setup  and  Methods  of  Data  Collection 

Prior  to  running  the  actual  surveys,  several  test  lines  were  run  at  the  FTA  to 
determine  which  antenna  frequency  would  give  the  best  resolution  and  depth  of  penetration. 
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The  initial  survey  lines  indicated  that  the  100  MHz  antenna  would  be  sufficient  for 
resolution  of  the  subsurface  in  the  first  15  feet  and  that  the  50  MHz  antenna  would  be  used 
to  achieve  deeper  depths  of  penetration.  A  spacing  of  5  feet  between  the  50  MHz  antennae 
and  3  feet  between  the  100  MHz  antenna  was  determined  to  give  the  best  resolution  for 
each  of  the  two  frequencies  used. 

Since  the  target  depth  at  the  FTA  was  the  deep  permafrost,  the  50  MHZ 
antennae  were  used.  The  50  MHz  antennae  would  allow  for  the  deepest  penetration  of  the 
radar  signal.  At  the  Alternate  Landfill  and  the  West  Landfill  Sites  where  resolution  of 
shallower  features  was  desired,  the  100  megahertz  antennae  were  used  to  define  the  lower 
boundaries  of  the  landfills  and  the  depths  to  any  potential  anomalies. 

After  the  proper  antenna  spacing  and  trace-to-trace  spacing  was  established, 
the  survey  lines  were  located.  The  results  section  describes  the  locations  of  the  survey  lines 
for  each  area.  The  collection  of  the  GPR  data  was  done  in  the  following  manner; 

•  Stretch  out  a  cloth  or  fiberglass  tape  along  the  length  of  the  GPR  line 
to  be  collected; 

•  Collect  the  data  by  moving  the  GPR  antenna  along  the  tape  in  1-foot 
increments,  and 

•  Move  the  tape  and  collect  the  next  line. 

At  the  end  of  each  day,  the  GPR  data  were  downloaded  from  the  datalogger 
on  to  3.5"  computer  disks  and  reviewed  for  quality  of  data  and  potential  anomalies. 

12  Electromagnetic  Survey 

The  EM  instrument  measures  the  ground  conductivity  by  inducing  a  magnetic 
field  into  the  ground  by  running  an  alternating  current  through  the  transmitter  coil.  This 
magnetic  field  induces  small  currents  in  the  earth,  which  in  turn  generate  a  secondary 
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magnetic  field.  The  electrical  instrument  receiver  records  both  the  primary  and  secondary 
magnetic  fields,  and  displays  a  terrain  conductivity  based  on  the  ratio  of  the  primary  to 
secondary  magnetic  fields  (Quadrature),  or  as  an  absolute  reading  of  the  secondary  magnetic 
field  (In-phase). 

The  EM-31  device  measures  ground  conductivity  with  an  effective  depth  of 
investigation  of  10  to  18  feet.  The  instrument  consists  of  a  fked-spaced  transmitter  and 
receiver  located  on  either  end  of  a  12-foot  boom.  The  instrument  is  strapped  over  the 
shoulder  and  held  at  waist  height.  The  electronics  of  the  instrument  are  located  in  the 
middle  of  the  boom  and  continuously  display  the  data  on  a  digital  or  analog  screen.  A 
datalogger  records  this  data  automatically  at  pre-determined  time  increments  or  by  manually 
pushing  a  button  at  grid  nodes. 

Two  types  of  readings  can  be  obtained  from  the  instrument,  a  quadrature  (out- 
of-phase)  reading  and  an  in-phase  reading.  The  quadrature  phase  reading  measures  the 
ground  conductivity  and  is  more  sensitive  to  disturbed  soil  while  the  in-phase  reading  is 
more  sensitive  to  buried  metallic  objects.  Comparison  of  these  readings  allows  the 
determination  of  the  source  of  an  anomaly. 

In  addition  to  the  two  types  of  readings,  data  can  be  recorded  with  the 
transmitter/receiver  dipoles  oriented  either  horizontally  or  vertically.  The  vertical  position 
is  the  normal  mode  of  operation.  The  instrument  can  be  rotated  90°  and  put  in  the 
horizontal  dipole  mode  with  receiving  coils  oriented  in  a  vertical  position.  When  oriented 
in  the  vertical  dipole  position,  the  instrument  response  comes  from  the  entire  depth  of 
penetration.  For  the  horizontal  dipole  configuration,  most  of  the  instrument  response  comes 
from  the  first  6  feet  of  depth.  When  comparing  data  taken  in  both  orientations,  one  can  get 
a  relative  determination  as  to  the  depth  of  the  anomaly.  This  technique  was  used  at  the 
FTA  to  determine  if  shallow  permafrost  was  present. 
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Data  Display 


All  of  the  EM  data  was  processed  for  display  in  the  field.  After  collection  of 
the  EM  data,  the  data  points  were  downloaded  from  the  datalogger  and  converted  to  data 
points  on  a  cartesian  grid.  Contour  maps  of  the  gridded  points  of  both  readings  were  then 
generated  to  determine  the  locations  of  the  potential  anomalies.  The  contour  maps 
presented  in  the  following  report  are  shown  in  color  scale  to  accentuate  the  anomalous 
zones. 


Equipment  Setup  and  Methods  of  Data  Collection 

Prior  to  collection  of  the  EM  data,  the  instrument  was  calibrated  and  checked 
following  the  manufacturers  instructions.  All  calibrations  were  done  near  the  FTA  in  the 
open  field  between  the  runway  and  the  north  edge  of  the  dike  road  in  an  area  expected  to 
be  free  from  subsurface  metal.  No  problems  were  encountered  with  the  initial  calibration 
of  the  equipment. 

EM  data  for  each  site  were  collected  at  predetermined  grid  nodes  after  the 
establishment  of  the  grid  corners.  At  the  FTA,  Alternate  Landfill  Site,  and  West  Landfill 
Site,  the  grid  nodes  were  established  by  stretching  out  a  pre-marked  rope  along  the  edges 
of  the  grid  and  collecting  the  data  at  the  marked  nodes.  The  data  at  the  Ambient  Site  was 
collected  using  pace  and  compass  techniques  as  a  result  of  obstructions  such  as  the  baseball 
diamond  and  the  tall  grass.  The  data  were  then  fitted  to  the  map  based  on  the  known 
locations  of  the  end  of  the  grid  lines. 
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Results  of  the  Investigation 


The  geophysical  investigation  yielded  excellent  results  for  the  definition  of  past 
waste  disposal  sites.  The  combination  of  the  EM  and  GPR  data  worked  effectively  to 
delineate  the  size  and  depth  of  the  waste  pits.  Unfortunately,  the  geophysical  techniques 
met  with  mixed  results  in  determining  the  location  and  depth  of  permafrost.  The  results  of 
the  surveys  at  each  site  are  presented  in  the  following  sections. 

3.1  Ambient  Site 

EM  and  GPR  data  were  collected  at  the  Ambient  Site  to  help  in  defining 
geophysical  anomalies  that  could  be  the  result  of  shallow  permafrost.  These  data  were 
collected  to  help  in  determining  the  response  of  permafrost  on  GPR  and  EM  instruments 
for  interpretation  of  the  FTA  data.  Permafrost  is  known  to  be  present  at  the  Ambient  Site 
as  several  boreholes  were  abandoned  during  the  1992  RI  field  season  after  encountering 
shallow  permafrost  in  the  area  of  the  baseball  field. 

Data  Grid  and  Data  Collection 

Initially,  sue  GPR  lines  were  collected  at  the  Ambient  Site  to  determine  if  a 
radar  anomaly  would  result  from  the  presence  of  shallow  permafrost.  Since  it  was  known 
that  the  permafrost  was  detected  around  10-feet  bgl  at  this  site  in  the  past,  100  megahertz 
anteimae  were  used  with  the  GPR  to  get  better  resolution  of  the  shallower  features. 

In  addition  to  the  GPR  transects,  an  irregular  grid  of  approximately  700-feet 
by  400-feet  was  used  for  an  EM  survey.  Grid  node  spacing  was  approximately  40-feet  by 
20-feet.  Because  of  high  grass  and  the  man-made  obstructions  around  the  baseball  field, 
the  lines  along  which  the  EM  data  were  collected  were  determined  by  compass  bearing,  and 
paced  distances.  A  rope  marked  in  20-foot  increments  was  stretched  out  on  the  ground 
along  the  same  line  as  radar  profile  BASE2.  This  line  was  used  as  the  northern  base  line 
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for  subsequent  data  collection.  All  transects  were  taken  at  90-degrees  to  this  baseline. 
After  the  EM  survey  was  complete,  the  data  were  adjusted  to  fit  landmarks  on  the  basemap 
to  the  known  locations  of  the  ends  of  the  lines.  Figure  3-1  shows  the  location  of  the  EM 
grid  and  the  GPR  lines  at  the  Ambient  Site. 

Results 

Figure  3-2  is  a  contour  map  of  the  ground  conductivity  data  collected  at  the 
Ambient  site.  A  linear  anomaly  can  clearly  be  seen  trending  northwest  from  well  04-MW- 
03.  The  anomaly  seen  in  the  ground  conductivity  map  is  also  visible  in  the  in-phase  map 
(Figure  3-3),  but  is  not  as  pronounced.  This  anomaly  crosses  GPR  line  BASE3  from  trace 
150  to  200  (Figure  3-4).  In  comparison  to  the  features  identified  during  the  GPR  survey, 
the  origin  of  the  anomaly  is  not  clear.  Based  on  the  in-phase  response,  it  is  probable  that 
the  middle  part  of  the  anomaly  may  represent  a  metallic  object.  A  similar  anomaly  was 
detected  on  the  west  edge  of  the  grid.  This  anomaly  also  is  likely  to  represent  an  isolated 
piece  of  buried  metallic  debris. 

A  continuous  anomaly  exhibited  on  the  GPR  lines  at  the  Ambient  site  could 
be  interpreted  to  represent  shallow  permafrost.  This  event  is  clear  on  GPR  lines  BASEl, 
BASE2,  and  BASE4  (Figure  3-5)  and  is  represented  by  the  curved  surface  at  about  100  ns 
(11  feet)  on  the  records.  A  downward  dipping  reflector  which  may  be  the  edge  of  the 
permafrost  can  clearly  be  seen  on  lines  BASEl  at  trace  550  and  BASE4  at  trace  425.  This 
anomaly  is  approximately  10-feet  to  14-feet  deep  and  extends  over  the  area  of  where  the 
baseball  field  is  located.  Figure  3-6  is  a  contour  map  of  the  top  of  this  anomaly  and  its 
approximate  limits,  where  detectible.  This  area  corresponds  to  the  area  where  numerous 
holes  were  drilled  and  permafrost  was  encountered  during  the  1992  field  investigation. 

Two  other  distinct  anomalous  events  were  also  detected  with  the  GPR  records, 
a  convex-downward  anomaly  can  be  seen  on  line  BASE2  (Figure  3-7)  at  trace  300  and  on 
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Figure  3-4.  GPR  Line  BASE3  Showing  Crossing  of  EM  Anomaly 
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Figure  3-5.  GPR  Lines  Shoeing  Permafrost 
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Figure  3-6.  Contour  Map  of  Interpreted  Top  of  Permafrost 


Enlargement  of  Rada 


ig  Radar  Anomalies 


BASEl  at  trace  325  to  375.  These  are  highlighted  on  Figure  3-6.  It  is  not  known  if  these 
anomalies  form  a  continuous  event  and  there  origin  is  unclear. 

3.2  Fire  Training  Area 

The  geophysical  investigation  at  the  FTA  was  undertaken  to  determine  if 
continuous  permafrost  could  be  detected  under  the  site  in  order  to  assess  the  effect  of  the 
permafrost  layer  on  groundwater  flow.  This  information  was  also  intended  to  be  used  to 
identify  drilling  locations  free  from  permafrost,  as  permafrost  has  frequently  caused 
problems  during  previous  drilling  operations  at  Galena  AFS.  One  target  of  particular 
interest  at  the  FTA  Site  was  the  permafrost  layer  encountered  at  approximately  25  feet 
below  ground  level  (bgl)  in  well  Ol-MW-06  and  at  80  feet  bgl  in  Ol-MW-01. 

Data  Grid  and  Data  Collection 

A  300-foot  by  280-foot  grid  was  established  at  the  site  and  the  comers  were 
marked  with  survey  stakes  (Figure  3-8).  After  the  four  corners  of  the  survey  grid  were 
established,  two  ropes  that  were  marked  every  20  feet  were  laid  out  north-south  along  the 
east  and  west  edges  of  the  grid.  Fifteen  300-foot  radar  lines  were  collected  in  the  east-west 
direction  and  3  lines  were  collected  in  the  north-south  direction.  The  GPR  data  was 
collected  using  a  fiberglass  tape  as  discussed  in  section  2.  The  EM  data  were  collected 
using  the  same  technique,  but  with  ropes  marked  at  10-foot  intervals. 

Quadrature  and  in-phase  data  were  collected  in  both  the  vertical  and 
horizontal  dipole  orientation  at  the  FTA.  The  data  were  collected  with  the  instrument 
placed  on  the  ground  to  insure  a  uniform  sampling  height  and  to  collect  data  around  the 
mock  airplane  which  was  still  at  the  site.  As  the  mock  airplane  was  elevated  above  ground, 
the  instmment  could  be  placed  under  the  plane  and  data  could  be  collected  at  the 
established  grid  nodes  beneath  the  plane. 
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Figure  3-8.  Data  Grid  for  EM  and  GPR  Survey  at  the  FTA 


Results 


Contour  maps  of  the  EM  data  (Figures  3-9  through  3-12)  did  not  indicate  the 
presence  of  any  detectable  trend  of  shallow  permafrost.  Figures  3-9  and  3-11  are  the 
quadrature  phase  (conductivity)  contour  maps  for  the  vertical  and  horizontal  dipole 
orientations,  respectively.  TTie  distinct  anomalies  located  in  the  center  ring  of  the  FTA  pit 
are  probably  derived  from  the  mock  airplane.  Two  linear  anomalies  trend  from  the  center 
of  the  FTA  pit,  one  due  south  and  the  other  to  the  southeast  in  the  direction  of  well  01- 
MW-06.  The  nature  of  these  anomalies  is  not  clearly  known,  although  they  may  be  fuel 
lines  used  to  spray  fuel  on  the  mock  plane.  Comparison  of  the  vertical  and  horizontal 
conductivity  contour  (Figures  3-10  and  3-12,  respectively)  indicate  that  the  two  linear 
anomalies  probably  come  from  greater  than  six  feet  in  depth. 

The  GPR  was  utilized  at  the  FTA  to  attempt  to  detect  the  permafrost 
encountered  in  wells  Ol-MW-01  and  Ol-MW-06.  A  total  of  fifteen,  300-foot  long,  east-west 
lines  and  three  north-south,  cross-lines  were  collected  at  the  site  (Refer  to  Figure  3-8).  No 
continuous  permafrost  layer  was  detected  on  any  of  the  GPR  lines.  Based  on  the  difference 
in  the  dielectric  constant  of  ice  and  saturated  sand  (3-4  versus  20-30),  permafrost  should 
have  been  detected  on  the  GPR  records,  if  it  were  present. 

Several  factors  probably  contributed  to  the  inability  to  detect  permafrost.  The 
most  likely  is  that  it  was  not  there.  The  shallow  permafrost  zones  encountered  in  the 
previously  drilled  wells  may  have  melted.  Drilling  at  several  areas  at  the  Galena  AFS  has 
demonstrated  that  the  "permafrost"  encountered  during  drilling  may  be  isolated  lenses  of 
frozen  soil,  and  may  not  be  present  from  year  to  year.  Based  on  both  the  EM  and  GPR 
data  obtained  this  summer,  there  appears  to  be  no  continuous  permafrost  beneath  the  site 
which  is  higher  than  about  70-feet  below  ground  level  (The  limit  of  depth  resolution  for  the 
radar). 


Another  reason  the  permafrost  may  not  have  been  detected  is  the  high 
conductivity  of  the  groundwater  (roughly  1200  ms/m  from  water  samples  at  the  site)  which 
could  have  interfered  with  or  destroyed  the  radar  signal  within  the  saturated  zone.  Based 
on  previous  drilling  logs,  the  permafrost  was  encountered  below  were  the  depth  that  the 
water  level  was  during  the  GPR  survey.  Still  another  problem  may  have  been  that  radar 
reflections  from  the  mock  airplane  obliterated  reflections  from  permafrost.  For  this 
particular  radar  system,  the  antenna  are  not  shielded  from  above  ground  interference  and 
the  GPR  records  will  show  reflections  from  above  ground  metallic  objects. 

Despite  the  inability  to  map  any  continuous  permafrost,  the  radar  survey 
provided  important  insight  into  the  site  stratigraphy.  Figure  3-13  shows  GPR  lines  FTA2, 
FTA7,  and  FTA13.  These  lines  show  a  well  developed  channel  between  traces  50  and  150, 
from  the  surface  to  approximately  120  to  150  ns  (16  feet  bgl).  The  records  also  show  the 
hummocky  cross-bedded  stratigraphy  expected  from  an  accretionary  complex  associated  with 
lateral  stream  migration.  Figure  3-14  is  a  contour  map  of  the  base  of  the  channel,  and 
depicts  the  interpreted  environments  of  deposition.  The  north-south  trend  to  the  channel 
and  the  shallow  depth  indicate  that  it  probably  was  a  fairly  recent  tributary  or  slough  which 
cut  across  the  large  point  bar  on  which  Galena  AFS  is  constructed. 

The  detection  of  this  channel  feature  helps  explain  why  boring  logs  at  different 
locations  at  the  FTA  have  been  difficult  to  correlate  in  the  first  20  feet  to  25  feet  below 
ground  level.  This  channel  may  also  serve  as  a  potential  pathway  for  contaminant  migration 
during  high  river  stages,  and  may  be  affecting  the  groundwater  flow  at  the  site. 

Another  feature  clearly  seen  on  the  radar  record  in  Figure  3-13  are  the  strong 
reflections  from  the  mock  airplane.  Mapping  of  the  crest  of  the  structure  formed  by  the  air 
arrivals  (signals  reflected  from  above  ground  features)  indicate  that  they  come  from  the 
mock  airplane.  By  calculating  the  velocity  of  the  radar  wave  in  air  (.95  ft/ns),  any  point 
along  these  strong  reflectors  can  be  calculated  to  be  the  distance  from  the  ground  location 
of  the  corresponding  radar  trace  to  the  mock  airplane. 
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Figure  3*14.  Contour  Map  of  the  Depth  of  the  Channel 


Three  other  radar  anomalies  were  detected  at  the  FTA,  These  were  on  lines 
FTA2  and  FTACR3  in  the  southeast  corner  of  the  grid.  Two  anomalies  appear  on  line 
FTA2  between  traces  260  and  280  from  60  to  120  ns  (7  to  13  feet  bgl),  and  one  on  line 
FTACR3  from  trace  260  to  290  between  50  and  200  (  6  to  22  feet  bgl)ns  (Figure  3-15). 
Figure  3-16  shows  the  location  of  these  anomalies.  These  could  represent  shallow,  isolated 
lenses  of  frozen  soil  such  as  have  been  encountered  elsewhere  at  Galena  AFS. 

3.3  Alternate  Landfill  Site 

The  EM  and  GPR  surveys  were  performed  at  the  Alternate  Landfill  Site  to 
determine  areas  of  buried  metallic  objects  (caches  of  drums,  etc.),  and  if  possible,  the  areal 
extent  and  the  depth  of  the  landfill  debris.  The  site  is  a  relatively  flat,  cleared  area 
approximately  300-feet  by  150-feet.  Little  vegetation  is  growing  over  the  exposed  area. 
Much  of  the  eastern  and  northern  sides  of  the  site  has  remnants  of  drums,  metal  machinery 
(mars)  pads,  and  scrap  metal  debris  exposed  on  the  surface.  The  northeast  corner  of  the 
site  has  a  natural  depression  3  to  4  feet  below  the  rest  of  the  grade.  In  addition  to  the  EM 
data,  two  GPR  lines  were  collected  at  the  site  to  determine  the  depth  of  the  landfill. 

Data  Grid  and  Data  Collection 

A  120-foot  by  260-foot  grid  was  established  in  the  clearing  at  the  site  for 
collection  of  the  EM  data.  Data  were  collected  on  a  10-foot  node  spacing  at  the  site. 
Quadrature  and  in-phase  data  were  collected  in  the  vertical  dipole  position  only.  The 
corners  of  the  grid  were  later  surveyed  and  the  data  were  tied  into  the  basemap  of  the  site. 
The  outline  of  the  EM  grid  and  the  locations  of  the  GPR  lines  are  shown  in  Figure  3-17. 
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Figure  3-15.  GPR  Lines  Showing  Potential  Permafrost 
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Figure  3-16.  Location  of  Potential  Permafrost  Anomalies 
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Results 


The  EM  and  GPR  surveys  identified  several  areas  which  potentially  have 
buried  metallic  objects.  Figures  3-18  and  3-19  are  contour  maps  of  the  quadrature  and  in- 
phase  data  collected  at  the  site.  Two  main  areas  of  EM  anomalies  were  defined  by  the 
surveys,  one  in  the  northeast  corner  of  the  grid  (Area  A)  and  the  other  across  the  southeast 
corner  of  the  grid  (Area  B,  Figure  3-18).  These  areas  appear  as  the  yellow  to  bluish  shaded 
zones  on  the  contour  plots.  The  in-phase  contour  plot  (Figure  3-19),  which  is  more 
susceptible  to  metallic  objects,  confirms  that  the  areas  represent  buried  metallic  objects  and 
are  not  changes  in  ground  conductivity  as  a  result  of  disturbed  soil.  Metallic  debris  was 
evident  on  the  surface  over  much  of  the  ground  in  Area  A  and  on  the  east  side  of  Area  B. 
Drums  were  also  visible  on  the  ground  north  of  the  north  end  of  GPR  line  ALTL  2.  The 
survey  was  successful  in  locating  other  metallic  objects  not  visible  on  the  surface.  Metallic 
objects  were  not  noted  on  the  surface  in  the  southern  end  of  Area  B,  yet  the  EM  detected 
several  anomalies.  In  addition,  several  isolated  anomalies  appear  more  enhanced  on  the 
in-phase  plot.  These  are  labeled  II  through  15,  and  probably  represent  isolated  bodies  of 
buried  metallic  or  metal-bearing  objects. 

Analysis  of  the  GPR  lines  collected  at  the  site  (Figure  3-20)  indicates  that  the 
depth  of  the  Alternate  Landfill  is  at  approximately  100  ns  (8  to  12  feet).  The  interpreted 
depth  of  the  landfill  is  shown  in  the  outlined  area  in  Figure  3-20.  Also  shown  on  GPR  line 
ALTL  2  is  the  interpreted  depth  of  the  landfill.  The  two  anomalies  on  the  south  end  of  the 
line  closely  correspond  to  the  zones  of  metallic  objects  observed  on  the  EM  contour  plots. 
The  anomaly  between  traces  100  and  140  does  not  appear  to  correspond  to  any  obvious 
metallic  objects  and  its  origin  is  not  clear. 

3.4  Southwest  Landfill  Site 

The  EM  and  GPR  surveys  were  performed  at  the  Southwest  Landfill  Site  to 
determine  areas  of  buried  metallic  objects  (caches  of  drums,  etc.)  and,  if  possible,  the  areal 
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3“18.  ContoiAr  Map  of  Qiiadratiare  EM  Data 
Showing  Locations  of  Anomalies 
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Figiare  3—19.  Contoiar  Map  of  In  —  Pfiase  EM  Data 
Showing  Locations  of  Isolated  Anomalies 
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Figure  3-20.  GPR  Lines  Showing  Depth  of  Alternate  Landfill 


extent  and  the  depth  of  any  landfill  debris.  After  review  of  aerial  photographs  and 
discussions  with  local  base  personnel,  it  was  suspected  that  virtually  the  entire  8  +  acre  field 
west  of  the  runway  had  been  used  for  waste  disposal,  and  at  one  time,  asphalt 
manufacturing.  It  was  decided  in  the  field  that  the  EM  survey  would  be  the  most  effective 
method  of  investigation  and  this  method  was  used  to  cover  the  entire  area  of  interest.  The 
Southwest  Landfill  Site  which  was  originally  scoped  for  the  EM  survey  was  investigated  by 
brief  reconnaissance  EM  survey.  No  anomalies  were  detected  and  it  was  decided  that  a 
regular  grid  of  data  would  not  be  collected  at  this  location. 

After  a  field  review  of  the  EM  data  collected  during  this  survey,  several  GPR 
lines  were  collected  to  investigate  the  source  and  depth  of  the  main  anomalies  detected 
using  EM.  Because  of  the  size  of  the  expanded  area  of  investigation  and  the  difficulty  of 
access  for  the  GPR  equipment,  it  was  not  feasible  to  collect  a  regular  grid  of  GPR  data  over 
the  entire  area. 

Data  Grid  and  Data  Collection 

Initially,  a  1120-foot  baseline  was  established  along  the  east  edge  of  the  site, 
and  survey  markers  were  placed  every  20  feet  along  the  length  of  this  line.  Stations  were 
established  every  40  feet  on  the  west  edge  of  the  site  by  taking  a  90-degree  bearing  from 
the  original  baseline  markers.  The  data  were  collected  on  a  20-foot  x  20-foot  grid  by  laying 
out  ropes  marked  in  20-foot  increments  between  the  survey  markers.  Quadrature  and  in- 
phase  data  were  taken  in  the  vertical  dipole  position  at  the  site.  Several  points  around  the 
grid  were  later  surveyed  to  tie  the  data  back  to  the  basemap  for  the  site. 

GPR  lines  collected  at  the  site  were  referenced  to  the  survey  stakes  for  the 
EM  grid.  Figure  3-21  shows  the  outline  of  the  EM  grid  and  the  locations  of  the 
GPR  lines. 
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Figure  3-21.  Outline  of  the  EM  Grid  and  Locations  of  the  GPR  Lines 

at  the  Southwest  Landfill 
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Results 


The  EM-31  survey  revealed  five  distinct  anomalies  in  the  ground  conductivity 
readings.  Figure  3-22  is  a  contour  of  the  conductivity  data  for  the  site,  with  each  of  the 
separate  areas  outlined.  Unlike  the  Alternate  Landfill,  metallic  objects  were  rarely  seen 
exposed  on  the  surface  at  this  site.  Two  anomalies  in  the  upper  part  of  the  site  (Area  6) 
are  the  result  of  an  old  concrete  bunker  and  numerous  24-inch  culvert  pipes  stacked  at  the 
end  of  the  field.  The  anomalous  readings  are  probably  a  result  of  rebar  in  the  concrete. 
No  large  anomalies  were  detected  in  the  southern  half  of  the  survey  area.  There  is  a 
gradual  increase  in  background  conductivity  from  the  10  to  20  millisiemen/meter  (mS/m) 
range  to  the  20  to  25  mS/m  range  about  200  feet  north  of  the  southern  edge  of  the  site. 
It  could  not  be  determined  from  this  geophysical  investigation  if  this  represents  a  natural 
fluctuation  in  the  soil,  or  if  this  could  potentially  indicate  a  groundwater  plume. 

The  in-phase  contour  map  (Figure  3-23)  indicates  that  most  of  the  anomalies 
are  either  mostly  or  partially  derived  from  metallic  debris.  The  anomalies  on  this  map  are 
the  same  shape  as  on  the  conductivity  map,  but  tend  to  pinpoint  the  individual  areas  of 
metallic  waste.  One  anomaly  that  appears  on  the  in-phase  map  (Area  7),  but  not  on  the 
conductivity  map  (as  a  result  of  the  different  contour  interval),  probably  represents  a  single 
metallic  object  buried  just  under  the  surface.  As  previously  stated,  there  are  no  major 
anomalies  in  the  southern  part  of  the  site. 

A  total  of  11  GPR  profiles  were  collected.  These  covered  parts  of  four  of  the 
five  anomalous  areas  at  the  site.  Four  lines  were  collected  in  Area  1.  Line  WLFAS5  was 
continued  as  line  WLFAS  5b  north  to  the  road.  One  line  was  collected  across  the  major 
anomalies  in  area  3,  and  one  line  was  collected  across  area  4.  Both  of  these  lines 
intersected  line  WLFAS  5.  Five  radar  lines  were  collected  in  Area  5. 

Figure  3-24  shows  GPR  lines  WLFAS  2,  WLFAS  3,  and  WLFAS  4,  which 
were  collected  over  the  EM  anomaly  in  Area  1  (Figure  3-25).  All  three  lines  show  the 
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Figure  3-25.  Enlarged  Area  from  Figure  3-21  Showing  GPR  Anomalies 


characteristic  discontinuous  reflectors  and  hummocky  patterns  above  100  ns  (12  feet  bgl)(see 
outlined  areas),  indicating  disturbed  soils  or  trenches.  Reflectors  in  disturbed  bedding 
generally  show  a  lack  of  continuity  and  parabolic  shapes  resulting  from  diffractions  of  the 
radar  wave  off  of  the  edge  of  the  event.  At  the  north  end  of  Line  WLFAS  3  at 
approximately  25  ns  (6  feet  bgl)  to  trace  140  at  100  ns  (12  feet  bgl),  the  reflectors  are 
dipping  down  to  the  south.  This  could  indicate  the  edge  of  a  former  trench. 

Line  WLFAS  5  (Figure  3-26)  shows  a  localized  anomaly  at  trace  30  at  50  ns 
(6  feet  bgl).  This  anomaly  was  not  detected  with  the  EM  and  may  represent  a  buried 
hollow,  non-metallic  object.  Line  WLFAS  5  also  shows  the  disrupted  bedding  from  trace 
60  to  trace  150  at  40  to  90  ns  (4  to  10  feet  bgl),  and  is  probably  indicative  of  trenches. 

Line  WLFNWl  runs  over  the  top  of  the  strongest  EM  anomaly  in  Area  3. 
The  GPR  data  (Figure  3-27)  indicate  one  anomalous  zone  from  about  trace  60  to  trace  90, 
and  strongly  distorted  reflectors  from  trace  150  to  the  end  of  the  line.  These  distorted 
reflectors  correspond  to  the  areas  where  the  EM  data  detected  the  presence  of  metal. 

A  strong  anomaly  is  present  on  line  WLFAS  5b  at  trace  260  and  on  line 
WLFNW  2  at  trace  60  (Figure  3-28).  This  point  is  the  approximate  intersection  of  these 
two  lines  and  corresponds  with  the  EM  anomaly  in  Area  4.  The  GPR  data  indicate  that  the 
source  of  this  anomaly  is  just  under  the  surface.  Several  small  anomalies  also  appear  on 
line  WLFNW  2,  as  indicated  by  the  discontinuous  reflectors.  These  minor  anomalies  were 
not  detected  by  the  EM  survey,  and  may  be  natural  features  in  the  soil  stratigraphy. 

The  GPR  lines  collected  in  area  5  (Figure  3-29)  clearly  indicate  the  edges 
and  depth  of  the  pit  that  create  this  L-shaped  anomaly.  Figure  3-30  shows  lines  WLFNE 
1  and  WLFNE  4.  On  line  WLFNE  1,  a  westward  sloping  reflector  can  be  seen  from  trace 
62, 10  ns  (1.5  feet  bgl)  to  trace  80, 80  (9  feet  bgl)ns.  On  line  WLFNE4,  The  same  event  can 
be  seen  sloping  from  trace  80, 10  ns  (1.5  feet  bgl),  to  trace  90,  80  ns  (9  feet  bgl).  This  event 
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Figure  3-26.  GPR  Line  WLFAS5  Showing  Isolated  Anomaly  and  Disrupted  Bedding 
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Figure  3-27.  GPR  Line  WLFNWl  Over  Anomalous  Zone  on  the  EM  Data 
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Figure  3-30.  GPR  Lines  WLFNEl  and  WLFNE4  Showing  Trench 


slopes  back  to  the  surface  at  trace  140,  80  ns  (9  feet  bgl)  to  the  end  of  the  line.  The  regular 
shape  of  this  feature  suggests  that  it  is  not  a  natural  soil  feature  but  is  rather,  a  trench. 

In  Figure  3-31,  Line  WLFNE  5,  the  northern  leg  of  the  L-shaped  anomaly  can 
clearly  be  seen.  Note  the  broken  reflectors  between  trace  90  and  trace  120  from  about  40 
to  80  ns  (4  feet  to  9  feet  bgl).  This  zone  corresponds  to  the  anomaly  detected  by  the  EM 
survey.  The  GPR  data  here  indicate  that  this  part  of  the  trench  is  on  the  order  of  9  feet 
deep  or  less. 
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Figure  3-31.  GPR  Line  WLFNE5  Showing  Broken  Reflectors  Which 
Correspond  to  the  EM  Anomaly 
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Conclusions 


It  is  apparent  from  the  comparison  of  the  results  at  the  Ambient  Site  versus 
the  FTA  that  shalloAv  permafrost  is  detectable,  and  that  it  is  not  continuous  at  the  FTA  as 
it  is  at  the  Ambient  site.  The  GPR  data  also  provided  a  detailed  depiction  of  the  complex 
stratigraphy  at  the  FTA,  and  this  stratigraphic  model  may  prove  to  have  some  bearing  on 
the  contaminant  transport  during  high  water  periods. 

The  geophysical  surveys  at  the  landfill  sites  indicated  that  the  combination  of 
EM  and  ground  penetrating  radar  can  provide  an  effective  means  for  determining  the  lateral 
extent  and  depth  of  areas  of  waste  burial  and  proved  effective  for  locating  soil  borings  and 
wells  for  more  detailed  investigation.  Comparisons  of  the  results  of  the  geophysical  surveys 
and  the  field  screening  methods  will  be  addressed  in  the  Galena  RI  Report. 
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Recommendations 


Based  on  the  success  of  the  geophysical  surveys  at  the  landfill  sites,  it  is 
recommended  that  a  combination  of  EM  and  GPR  surveys  be  carried  out  at  all  potential 
dumping  sites  at  the  Galena  AFS  prior  to  other  field  screening  methods  and  the  location 
of  projected  soil  borings  and  monitoring  wells.  This  data  is  useful  for  identifying  areas  of 
subsurface  metal  and  disturbed  soil  and  is  also  useful  for  defining  subsurface  stratigraphy. 
Because  of  the  high  conductivity  of  the  groundwater,  it  is  not  recommended  that  GPR  be 
used  to  detect  permafrost  which  occurs  below  groundwater.  Seismic  refraction  surveys  might 
be  better  suited  for  this  purpose. 
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1.0  SCOPE  OF  INVESTIGATION 


Several  areas  of  groundwater  contamination  resulting  from  the  release  of  fuels 
and/or  chlorinated  solvents  have  been  identified  at  Galena  Airport,  Alaska.  Soil  gas 
investigations  were  conducted  at  these  sites  by  Radian  Corporation  in  the  summer  of 
1993  to  locate  the  downgradient  extent  of  groundwater  contamination  and  to  aid  in  the 
positioning  of  proposed  monitoring  wells.  This  report  presents  the  graphical  results  of 
these  surveys  in  the  form  of  concentration  contour  maps. 


1.1  Site  Screening 


The  accompanying  soil  gas  concentration  contour  maps  illustrate  the  data 
collected  through  field  screening  activities  conducted  during  the  1993  field  season  at 
Galena  Airport,  AK.  Field  screening  was  used  as  a  tool  to  define  the  downgradient 
lateral  extent  of  groundwater  contamination  at  the  following  previously  identified  sites: 

•  FTOl:  Fire  Protection  Training  Area  #1  (FTA); 

•  ST05:  North  POL  Area; 

•  ST05:  South  POL  Area; 

•  ST09:  Million  Gallon  Hill;  and 

•  STIO:  JP-4  Fillstands  (previously  referred  to  as  the  Proposed  Vehicle 
Maintenance  Building). 


In  addition  to  these  sites,  field  screening  was  performed  at  the  area  surrounding  Building 
1845,  the  existing  Vehicle  Maintenance  Building.  The  purpose  of  the  screening  in  this 
area  was  to  locate  the  most  probable  source  of  the  TCE  that  was  detected  in  the 
groundwater  collected  from  monitoring  well  06-MW-01. 

The  soil  gas  screening  task  was  executed  in  two  phases.  During  the  first  phase, 
grid  delineation,  the  field  team  established  a  100-ft  square  grid  across  each  site  using  a 
Leitz  Set  4A  EDM  Total  Station  with  a  Sokkia  reflecting  prism  and  prepared  site  maps. 
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Grid  nodes  were  assigned  number/letter  designations  (e.g.  B-3,  A-2,  G-5,  etc.),  and 
marked  with  surveyor’s  flags,  hubs,  or  spray  paint.  Some  of  the  points  however,  were 
moved  several  feet  from  proposed  grid  nodes  to  allow  for  easier  sampling  (by  minimizing 
sampling  through  concrete  and  asphalt),  to  avoid  building  foundation  fill  material,  and  to 
accommodate  utility  clearances.  The  final  soil  gas  contour  maps  show  the  exact  location 
of  all  sampling  points. 

The  second  phase  of  site  screening  consisted  of  collecting  soil  gas  data  using 
portable  photoionization  (PID)  and  flame  ionization  (FID)  detectors.  Soil  gas  samples 
were  initially  collected  using  an  Arts  Manufacturing  and  Supply  (AMS)  soil  vapor  probe. 
However,  after  several  occurrences  of  equipment  failure,  the  AMS  equipment  was 
replaced  by  a  new,  more  robust  Geoprobe  System,  that  could  withstand  the  physical 
demands  required  to  sample  soil  gas  at  Galena  Airport.  The  following  list  describes  the 
method  used  to  collect  soil  gas  data: 

1.  The  sampling  point  was  located  and  identified  using  base  maps  and  field 
notes  from  grid  delineation. 

2.  The  PID  and  FID  were  attached  to  a  section  of  teflon®  tubing,  an  adapter, 
and  clean  drive-tip.  A  background  measurement  was  recorded  to  assess 
the  cleanliness  of  the  sampling  train  prior  to  sample  collection.  If 
measurable  organic  vapor  was  detected  during  the  background  screening, 
the  tip  and  adapter  were  recleaned  and  attached  to  new  teflon®  tubing. 

3.  The  tip  was  attached  to  the  drive  tubes  and  the  soil  vapor  probe  was 
driven  to  the  desired  depth  (6  to  8  feet  below  ground  level)  using  a  hand 
operated,  electric,  rotary  hammer  drill. 

4.  The  teflon®  tubing  and  adapter  were  lowered  through  the  vapor  probe 
drive  tubing,  and  screwed  onto  the  drive  tip. 

5.  Using  a  jack,  the  drive  tubes  were  extracted  several  inches  to  extend  and 
release  the  retractable  drive  tip. 
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The  PID  and  FID  were  attached  directly  to  the  teflon®  tubing  and  the 
instrument’s  internal  pumps  were  used  to  draw  the  soil  gas  sample  through 
the  PID  and  FID.  The  maximum  peak  detected  by  each  instrument  was 
recorded  at  each  sampling  location.  If  the  volume  of  organic  vapors 
present  in  the  soil  gas  exceeded  the  upper  limits  of  the  analytical 
equipment  or  if  the  flame  in  the  FID  was  extinguished  due  to  low  oxygen 
concentrations  in  the  soils,  the  highest  recorded  value  was  logged  in  the 
field  notebook  and  flagged  with  a  plus  sign  (+).  This  was  used  to  indicate 
that  the  recorded  value  may  be  biased  low.  All  data  from  the  soil  gas 
analysis  (time,  depth,  background  air,  background  tube/tip,  PID  reading, 
FID  reading,  and  comments)  were  recorded  in  the  field  logbook. 

7.  After  collection  of  the  soil  gas  sample,  the  tubing  was  removed  and  the 
drive  tubes  were  extracted  from  the  soil  using  a  hand  operated  jack. 
Following  extraction,  the  retractable  tip  and  the  lead  drive  tube  (if 
contaminated)  was  decontaminated. 

1.2  Soil  Gas  Data  Analysis 

In  general,  the  trends  identified  from  the  results  of  both  the  PID  and  FID  analysis 
of  the  soil  vapors  were  similar.  However,  the  PID  results  were  used  to  graphically 
represent  the  contamination  at  most  sites.  FID  measurements  were  less  reliable  and 
more  sporadic  due  to  frequent  flame-outs  caused  by  low  oxygen  content  in  the  vadose 
zone.  The  results  of  the  soil  gas  surveys  were  contoured  using  the  Radian  contouring 
software  CPS3®.  The  contours  reflect  total  volatile  organic  vapors  detected  by 
photoionization  and  were  generated  using  data  collected  from  sampling  soil  vapor  6  to  8 
feet  below  ground  level. 
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2.0  DATA  RESULTS 


2.1  FTOl:  Fire  Protection  Training  Area  (FTA) 

The  soil  gas  survey  at  FTOl  was  performed  to  determine  the  downgradient  extent 
of  the  benzene  plume  that  extended  past  the  southernmost  well,  Ol-MW-01.  Soil  gas 
samples  were  collected  at  26  sampling  points  across  the  site.  Figure  2-1  shows  the 
concentration  of  organic  vapors  in  soil  gas  as  measured  by  an  FID.  As  shown  in  the 
figure,  two  areas  of  hydrocarbon  contamination  were  detected  by  the  FID  analysis.  The 
PID  instrument  did  not  detect  the  high  level  of  organic  vapor  observed  in  the  southern 
portion  of  the  site.  Field  notes  suggest  that  the  PID  may  have  malfunctioned  after 
exposure  to  rain  water  and  therefore,  this  data  was  not  used  to  generate  contours. 

The  area  of  contamination  in  the  northern  portion  of  the  site  corresponds  to  the  • 
soil  and  groundwater  contamination  previously  identified  by  soil  and  groundwater 
sampling  during  the  1992  field  investigation.  The  source  of  the  contamination  is  thought 
to  be  the  release  of  fuels  within  the  bum  pit  during  fire  protection  training  exercises. 

The  results  of  the  soil  gas  survey  were  used  in  conjunction  with  groundwater  flow 
direction  calculations  to  locate  a  new  downgradient  monitoring  well. 

During  the  soil  gas  survey  a  second  area  of  contamination  was  detected 
approximately  300  feet  south  of  the  bum  pit.  This  area  is  topographically  higher  than 
the  bum  pit  and  located  hydrologically  side/down  gradient.  The  source  of  the  organic 
contamination  is  unclear.  However,  a  pipe  and  valve  used  for  the  transfer  of  fuels  was 
discovered  sticking  out  of  the  ground  when  the  high  grass  vegetating  the  area  was  mowed 
in  preparation  of  the  soil  gas  and  geophysical  surveys.  It  is  possible  that  during  fire 
protection  training  exercises,  fuel  was  fed  to  the  burning  mock-up  within  the  bum  pit  via 
an  underground  pipe.  Spills  may  have  occurred  in  conjunction  with  these  activities.  A 
monitoring  well  was  installed  in  the  area  of  observed  soil  contamination  to  confirm  the 
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Figure  2-1  Concentration  contour  map  of  FID  detectable  organic  vapors  in  soil  gas  at  the  Fire  Protection  Training  Area 
(FTOl),  Galena  Airport,  AK 


presence  or  absence  of  hydrocarbon  contamination  in  groundwater  from  this  newly 
identified  probable  source  area. 


22  ST05:  North  POL  Area 


The  purpose  of  site  screening  at  the  POL  North  was  to  define  the  downgradient 
extent  of  BTEX  contamination  in  the  groundwater  that  was  originally  identified  at 
monitoring  well  05-MW-ll  during  the  Stage  3  Remedial  Investigation.  A  grid  was 
established  across  a  600’  by  500’  plot  surrounding  05-MW-ll.  Figure  2-2  illustrates  the 
results  of  the  soil  gas  simvey  as  measured  at  39  sampling  points. 

The  low  concentration  of  organic  vapors  noted  in  the  southeastern  portion  of  the 
site  is  related  to  the  contamination  in  the  southern  POL  and  is  discussed  in  Section  2.3. 
The  central  area  of  contamination  that  extends  from  the  MOGAS  and  AVGAS  valve 
rack  to  the  southwest  reflects  soil  and  groundwater  contamination  that  originated  from 
spill/releases  at  the  valve  rack.  This  corresponds  to  the  groundwater  contamination  that 
was  observed  in  monitoring  well  05-MW-ll  during  the  1992  field  season.  The 
southwesterly  trend  in  the  contaminant  plume,  as  defined  by  soil  gas  analysis,  correlates 
well  to  the  observed  groundwater  flow  direction  at  the  site.  Based  on  the  results  of  the 
soil  gas  survey  and  calculated  groundwater  flow  direction,  a  downgradient  monitoring 
well  was  installed  southwest  of  the  observed  plume. 

The  two  areas  of  elevated  organic  vapors  detected  in  the  northwest  portion  of  the 
site  may  be  related.  These  areas  correspond  to  the  former  location  of  abandoned  fuel 
tanks  and  fillstands  that  were  removed  prior  to  the  construction  of  Building  1872.  A  soil 
gas  sample  collected  from  the  area  between  the  two  wings  of  Building  1872  contained  no 
measurable  hydrocarbons.  However,  the  sample  could  have  been  collected  in  clean  fill 
material  that  replaced  potentially  contaminated  soil  after  excavation  and  construction. 
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Figure  2-2  Concentration  contour  map  of  FED  detectable  organic  vapors  in  soil  gas  at  the  North  POL  Area  (ST05), 
Galena  Airport,  AK 


Two  soil  borings  were  completed  and  sampled  within  this  area  of  contamination  to 
confirm  and  quantify  the  hydrocarbon  content  of  the  soils. 

2.3  ST05:  South  POL  Area 

Groundwater  contamination  from  the  spill/release  of  fuels  in  the  South  POL  area 
was  identified  by  Woodward  Clyde  Consultants  (WCC)  and  investigated  by  Radian 
during  the  summer  of  1992.  Free  phase  floating  product  (LNAPL)  and  high  levels  of 
dissolved  benzene  were  identified  in  the  downgradient  monitoring  well  at  the  site.  A  soil 
gas  survey  was  conducted  across  the  site  to  define  the  downgradient  extent  of  the 
dissolved  hydrocarbon  contamination  observed  in  the  monitoring  wells.  Thirty-one  soil 
gas  samples  were  collected  and  used  to  create  the  contour  map  presented  in  Figure  2-3. 

Three  areas  of  potential  contamination  can  be  identified  on  the  soil  gas  map. 

They  include:  1)  the  area  west  of  Building  1556,  2)  the  area  north  of  the  Mark  Air 
Building,  and  3)  the  area  south  of  the  MOGAS  tanks.  The  source  of  the  organic  vapors 
detected  in  the  area  to  the  west  of  Building  1556,  the  Galena  Airport  Fire  Station,  is 
uncertain.  A  diesel  fillstand  was  located  approximately  100  feet  west  of  the  sampling 
point  but  was  removed  prior  to  the  installation  of  the  fillstands  at  site  STIO.  The  low 
levels  of  organic  compounds  detected  in  the  soil  gas  may  be  the  results  of  historical  spills 
that  occurred  at  the  fillstands. 

The  isolated  area  of  organic  contamination  detected  north  of  the  Mark  Air 
Services  Building  is  also  of  uncertain  origin.  The  area  occurs  in  the  vicinity  of  a  JP-4 
and  diesel  pipeline  that  crosses  the  site.  However,  there  have  been  no  reported  releases 
of  fuels  from  the  pipelines  in  this  area. 

The  large  area  of  hydrocarbon  contamination  that  extends  from  the  POL  Tank 
Farm  to  the  flight  service  buildings  is  easily  recognized  in  Figure  2-3.  The  soil  gas 
results  suggest  the  occurrence  of  two  lobes  of  contamination  indicating  multiple  source 
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Figure  2-3  Concentration  contour  map  of  PID  detectable  organic  vapors  in  soil  gas  at  the  South  POL  Area  (ST()5), 
Galena  Airport,  AK  ’ 


areas.  The  western  plume  extend  below  Larry’s  Flying  Service  and  the  Mark  Air  Express 
building.  The  eastern  plume  occurs  in  the  area  east  of  the  Galena  Air  Service  building. 
Both  contaminant  plumes  exhibit  a  southerly  trend  which  is  consistent  with  computed 
groundwater  flow  directions  at  the  site. 

The  trends  observed  in  the  area  of  the  flight  services  buildings  are  similar  to  the 
trends  defined  by  the  11“*  CEOS  during  their  soil  gas  analysis.  Since  soil  gas  samples 
collected  by  the  11“’  CEOS  were  analyzed  for  BTEX  constituents,  the  results  of  their 
analysis  cannot  be  directly  compared  to  measurements  of  total  organic  compounds 
detectably  by  photoionization.  Therefore,  the  11“’  CEOS  data  was  not  included  in  the 
soil  gas  map  shown  on  Figure  2-3.  However,  the  trends  defined  by  both  investigations 
can  be  compared.  The  data  from  the  11“’  CEOS  also  indicate  the  presence  of  two  lobes 
of  contamination  that  extend  in  a  southerly  direction.  The  two  lobes  extend  below 
Larry’s  Flying  Service  and  the  area  between  Mark  Air  Express  and  Galena  Air  Service 
and  combined,  cover  the  same  area  as  the  large  western  plume  identified  by  Radian. 

This  difference  in  the  precise  location  of  the  plume  is  the  result  of  sample  placement 
and  sampling  density.  The  information  gathered  by  the  11“’  CEOS  is  more  tightly 
clustered  around  the  flight  service  buildings  providing  higher  resolution  and  more 
accurate  definition  of  contaminant  extent.  The  eastern  plume  that  was  defined  by 
Radian  is  not  apparent  from  the  11“’  CEOS  data.  No  sampling  points,  however,  were 
installed  by  the  11“’  CEOS  east  of  the  Galena  Air  Service  building. 

Based  on  the  results  of  the  soil  gas  survey,  two  monitoring  wells  were  located  and 
installed  south  of  the  POL.  One  well  was  located  in  the  area  south  of  the  main  western 
plume  and  one  was  located  south  of  the  Galena  Air  Services  building. 
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2.4  STOP;  Million  Gallon  Hill 


Field  screening  for  Million  Gallon  Hill  was  conducted  to  determine  the 
downgradient  extent  of  known  hydrocarbon  contamination  resulting  from  past 
spill/releases  from  UST  Nos.  37  and  38.  Contamination  from  petroleum  hydrocarbons 
was  detected  in  soil  and  groundwater  during  the  1993  field  season,  appearing  to  have 
originated  in  the  fuel  storage  facility,  with  free  product  detected  in  09-MW-08, 
09-MW-12,  and  06-MW-04.  The  purpose  of  defining  the  downgradient  extent  was  to  aid 
in  the  placement  of  monitoring  wells  outside  the  contaminant  plume. 

A  grid  was  established  south  and  east  of  the  fuel  storage  area,  extending  south  of 
the  CAC  hangar.  A  total  of  33  soil  gas  samples  were  collected  and  analyzed  using  both 
PID  and  FID.  Many  of  the  proposed  sampling  locations  directly  southeast  of  the  large 
USTs  were  in  deep  brush  and  were  inaccessible.  Low  oxygen  levels  in  the  fairly  tight 
soil  also  prevented  the  collection  of  FID  data  from  a  majority  of  the  sampling  points. 
Moreover,  soil  gas  samples  taken  in  areas  where  free  product  was  known  to  exist 
contained  only  slightly  elevated  hydrocarbon  concentrations  as  detected  by  the  PID.  The 
hydrocarbon  contaminant  present  may  be  either  aging  diesel  or  newer  JP-8  which  contain 
very  low  levels  of  volatile  constituents.  This  would  explain  the  difficulty  experienced 
detecting  soil  and  groundwater  contamination  via  the  soil  gas  survey. 

The  data  from  PID  analysis  of  soil  gas  was  used  to  generate  the  western  portion 
of  the  soil  gas  map  presented  in  Figure  2-4.  In  general,  the  measurable  organic  vapor 
from  the  contamination  migrating  from  Million  Gallon  Hill  was  less  than  20  ppmv.  This 
was  substantially  less  than  the  level  of  contamination  observed  at  other  sites.  The  JP-4 
Fillstand  Site,  for  comparison,  is  shown  on  the  eastern  portion  of  Figure  2-4  and  contains 
up  to  283  ppmv  organic  vapor. 
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JP-4  Fillstand  (STIO),  Galena  Airport,  AK 


High  levels  of  organic  contamination  was  detected  in  a  small  area  west  of 
Building  1429,  the  CAC  hangar.  The  source  contaminant  at  this  site  contains 
significantly  more  volatile  constituents  than  the  hydrocarbons  responsible  for  the 
contamination  originating  from  Million  Gallon  Hill.  This  isolated  occurrence  of  high 
levels  of  organic  vapor  could  be  a  result  of  surface  spills  on  the  tarmac  area,  historic 
leaks  from  the  CAC  UST  located  in  the  general  area,  or  the  spill/leak  of  fuels  from 
bowsers  or  other  mobile  fuel  storage  tanks  were  stored  in  this  area.  A  soil  boring  was 
completed  and  sampled  in  this  area.  Based  on  the  results  of  the  screening  activities,  a 
downgradient  monitoring  well  was  installed  south  of  the  contaminant  plume. 

2.5  STIO:  JP-4  Fillstands  (formerly  Proposed  Vehicle  Maintenance  Building) 

The  investigation  around  the  JP-4  fillstands,  or  Proposed  Vehicle  Maintenance 
Building,  was  directed  to  find  the  source  and  lateral  extent  of  groundwater  contamination 
which  was  identified  during  the  1992  field  season.  Twenty-one  soil  gas  samples  were 
taken  throughout  the  fillstand  area  and  tarmac.  The  results  from  PID  analysis  of  the  soil 
gas  samples  were  used  to  generate  the  contoured  data  on  the  eastern  portion  of 
Figure  2-4. 

Based  on  the  soil  gas  results,  two  soil  borings  were  placed  in  the  fillstand  area  to 
document  the  lateral  and  vertical  extent  of  the  soil  contamination.  Also  using  the  results 
of  the  soil  gas  survey  and  groundwater  flow  calculations,  a  monitoring  well  was  placed 
approximately  100  ft.  east  of  the  CAC  hangar  to  document  the  extent  of  contaminant 
migration. 


2.6  Building  1845  (Existing  Vehicle  Maintenance  Building)  Spill  Site 

The  existing  Vehicle  Maintenance  Building  Area  was  targeted  for  soil  gas 
screening  to  identify  the  source  of  TCE  detected  in  groundwater  collected  from 
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06-MW-01  during  the  1992  field  investigation.  It  was  believed  that  Building  1845,  the 
Vehicle  Maintenance  Building,  was  the  most  probable  source  of  the  TCE.  A  total  of  23 
soil  gas  were  sampled  and  analyzed  with  PID  and  FID.  The  contours  shown  in 
Figure  2-5  illustrate  the  contaminant  plumes  identified  during  the  survey. 

During  the  survey,  a  previously  unidentified  area  of  concern  was  discovered  near 
the  southwest  comer  of  Building  1700.  This  building  has  been  used  for  the  maintenance 
of  the  airplane  refuehng  tmcks.  The  elevated  hydrocarbon  readings  may  be  the  result  of 
fuel  spills  or  releases  associated  with  maintenance  activities  that  occurred  in  Building 
1700.  Preliminary  results  from  soil  samples  collected  from  a  soil  boring  placed  near  the 
southwest  comer  of  the  building  indicate  that  the  soils  are  contaminated  with  BTEX 
constituents,  probably  originating  as  fuels,  and  not  from  the  release  of  chlorinated 
solvents.  Unfortunately,  the  analytical  equipment  used  in  the  soil  gas  survey,  PID  and 
FID,  were  unable  to  differentiate  between  the  two  plumes  consisting  of  TCE  and  fuel 
contamination. 

The  area  of  contamination  that  occurs  south  of  Buildings  1845  and  1342  is  the 
result  of  TCE  contamination.  Due  to  limited  low  density  sampling  between  these  two 
buildings,  it  is  difficult  to  pinpoint  the  exact  spill/leak  location.  However,  the  results  do 
suggest  that  the  upgradient  extent  of  the  plume  does  not  extend  north  of  Building  1847. 
Based  on  the  results  of  the  soil  gas  survey,  a  monitoring  well  was  installed  north  of 
Building  1847  to  document  the  upgradient  extent  of  contamination. 
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Figure  2-5  Concentration  contour  map  of  PID  detectable  organic  vapors  in  soil  gas  at  Building  1845,  Vehicle 
Maintenance  Building,  Galena  Airport,  AK 


